2022 'Map / 'MW DI / N'TA|I0D

,I'V'TID
,MMADIDDN

- '
.0N"1Mw ani




D1T1D1 DN

[1DN7 ,Apnpn N2'LN7 NTID N
19NN 77271 7"NOT WINT "M
L, INY0DN NZXIDN VIIND 7V DION
7V N2n "IN D1D7 Vyin'7 DD7 Xl

Jonine

,N7WID NN

N “/(
7N NaNe Q17N
'VITIDN QAN WX

Dy, N1 2N 2NN NI NI

7D 7N NYITN7 DN DNANN

ViJ1apd ,Nnib7on Nl NN
JN71VN 1TDA NINIVRYD NN
NINIY NINTINN 7Y XA DY 1IN
112'XN DY 2NN NN PI7NT7 |"DNT
AWOND "NM" JDpY 7y 2NN
D7IVN DY DMYPN NN PTR7 JDINT

DIDTPNNNITND

ni'n ,0"NI YNy Jnavn bidn
NINTIAL L|IDPN N'wY1 N'W VININ
n"wyn 172a¥ nMmion 7V TIn77
D122 MY 'op 17 N

.INnb1AN NDYNI 12YYT7 DDAl
nJIwn NN 11Xn ,DDN )7nn2a
N70 nNb1a nawn VTN
193 NIN'XDN NN 1IN'AL L, NANDD
DIN" 12 |T'Y - NNINX D'DOIN 1ININY

JVITIDY S NWIA IXInG 02197
,"DN'1AYW D01 - 1171100 ,;N1ADIDDN
DD 7v 'Mwn- DIDN NN DODNN
DUPNNY pnnn nawn 7w "nm

LJNNNN2NXT WTIN2
,DINQIPN ,DONN qIYN7 TV 1NDDN
JDDN WAN 7w TNt nvpyy
N"YYI IYTNINIVRYD 770 NINDN
N7 WTIDN NM7P 79 NT79I0



b
Y
NYIN{ID m;(fr‘l:-;,A
- ™ a?O NNININNN737d .I
74 nrx71n'o
78 NLP
82 DN DMNND
5

CAZIT22

I
-y

1
nmi7imvnmivan
nm7v

60 oMmiwn omipn
12NN 'wTna

D71v1 (Q/CSS)
1ADIDDNN 'VITIDN

e e )

et ]

— )
I

GAZIT22

BAIB 800 - naduze aseiee prene

f o
oo —

'-_."_‘;- =

T

b

o

9

A

/
m}*‘* N

4 L .
= = =
\ "Wy - . : _
A ._ ___NINXTD - : nnmno
- , !
j #
34 [IDAIVIIND DD 8 g : AXV'7 NN 2 NNTPN
70D T 11012 21N 77X, 772000
38 T 1DD NaXn 12 INTININS NV T'Nyn VITD 4 0'7My PN
1020700 TIT (7'0) "7, N 70 IPTNIMAT
42 2023 Mw7nbndn NNt 16 7NIY' NI7122 NN NAXYD WTNN 7700 NMAI710D TXD 6 nmajnn
WD DY 7NN DN PND LM 7PDN TIN7"NN ,9900 TpOn
48 0N 212w ani nioan ,pPvTIn 20 10D NXM YD N b1MOSDa nxi7 1'X 7 onaiT
TVUD 1 (.7'0) D"7NI DMO WATN Y " T JAN-IN AN (70) QI7N,7X97 7010
52 [PTNK PVITID 22 on'1'ayY nanl NN ,n'abivbdN ,n'JI'7IDD
P TIAN(7:0) 7301 13067 JIND'an W D' 19X 2T ((7'0) 7NN 7NN, NINAINAY 8200 1 TRON A N
56 D1Ji1 DD 26 DIOFIPAN LAD - NN TINI DD 12NN NTHA

A0 NN QI7ND| DN
i ANAQIZXA LD |'712 DP'DY QI78 12VP7 MIXD 7N TPOD

30 NPYTRY7 WTID 2

|"DN2 PN V"N 77PN WK A Ny

DN ANI- NI17120D ,N1IDIDDN,,|'VITID GAZIT22 4




WXL DINT INDY7 YVIN LNA7IN PN AT
(102 [ .2020 TND 'DIX7 [INL1Y7 DDA
PT{PONA .N7WNNN WX TWNI DITPON
NDIDDNN 112NN AN WNII WD'Y DINNND
ININ 7V2 .N11710D0 QAN WX DTN

SNID7N" NN A NPT WOFIT

JPNNN N2'DN YN YD NDY qQI7N-NN
790D VXD 1197.2020 TND 'V TINN aN2
JWITINN 7N NLDIE TIPO TPON 7Y 10
YN DNTA TIP'0 79 WViTinn 'xp 7710
7v1 pnnn NNl Nb7on NN
ANINI DDINTIA DDIDID |INN9A W ININ

NITHNWTN QDI Y

710 DTN 122N 7V NININND L 7MDD M T
NIV UNFIINND NN TIPN2 N'NTnn
an ,ivaxywil (1202 N2 pgnn nnmy
DNIDN 7¥ YINN 'DN' NTVIR N1D1 72D
W78 NATON NTN7 TIWN2 NIX N2NI

20191 NN

NINMA N WX D9 WATN NP 1T
NI AN INMIN TN 112X
NINMQALLADINT NI7NNA ,NIN19 NNIDIA
120N 7020 NID NNMA 27 0TIP 1NN

.N9'N1 701D 'NI9N

DITPON IIANA 0D LTVYD M (7'D) DIN
J17X2N NN T9n1 TDUD D' L"NNA
D'PN.PNNN NALNA NT WRINTAN "D
PJAND7 'WINTD YT YT'DN 120 7V Tl
VP Operations-D |ndn DI .N1NIpa

.Aidoc N1ana

N7wpn WK1 P12 TIAN ((7'p) 7N
JINDIAN WD NN 2 WD TIwYn 7N
J"DNWNIDI7" X 7Y 14-0'7"0001D

770X WVITINN AN YKI..AMN AN 17X
(Y"DN) D'YX2IDN AN UKD WD 127 0TI
7V T{7'0 .NPWwDIAI7AI NAI712DDN QAN WK

.0NNIXN NN YN NAXIY

22-N 7720 NLDN WYX .20 21N 77N
NN 1D DTIPN TPONA L7 NY 7Y
WXl |I0XD TI7'9 TPon ,7720NIN |ADD

J'DX

NAYNDN PIN,NIVT AN PTRAN'D " T
D'PDIVN DN9D NY'w 7¢ D1ANNI N'TINN
V1 NY7NIDPN NDNAL NITIRY N'OIDI7'0]
NID DT 7KW NAwND7 DADPIT ININ
N9 N IDPPNENDIN (1202 PN DY
1117 I'N 2NdY 0DM9DN L)I7N nenTon -
M7 70D D2 DXAIPEE NIKAIEPYT 12T 100

JU7Nw nann

9900 NT'N' TPON .7PDN TIN QI7N-NN
XD N 2019 TND PVITIDN QIXA
DT WAL NDIYENTINY NTAN 79 ViTinn
2013-7 2005 D12wN 2 .apnnn NNl
7N 7¢ WITID PR71 0TPON Ian NTD

JNND

TND '7N97 7210 JJAN I NP (.'7'D) qI7N
T2 7NN PYPO M D 197 .2016
UNID WD 7"NX2 NNND 179N 17X

.DYXANN NN

qIN2 8200 NNt TPON LM qI7N-NN
D'TIION AN | 2010 TND .WITINN
,N7V9NN NN WX 771D 'VITIN] 02
19X NIT WX LID TI70 PVITID X
NT'NM 12MDIWYITID 'XP1,1PN0DN N2Na

.8200

ITPONY .AM9X AT (L7'D) qI7N-nNn
NIN DI .8200 NT'N! TPFOND [ |INNND
TD"NNIN Team8 12D NIVPWN NP 7310
721D NN NNAN X'WID DA WHWD ;2015-1

ATNANTID NNAN 7Y Qnivn Y IIDINT P

ANND 7'N TPOD PP DPDY (.'7'D) qI7X
727 DTIP 2022 719N TVI 2017-p 7NN
ANND PN7 YR L1I0NN QAN UKD wnw

JNIND 7N NLDN PN7 YR

2

4 |
L

. i

4?)

A

=i

DN NNI - N2I17120D ,N1IDIDDN, 'V TID

GAZIT22

D7IVNN YT NV A7WD [1D0N
N7 DDIX DY 'NMTND
7V19 |1DNN .0MINDMIN NIN7IVnnD
D'DINND DNPIN 7Y 217'w NITYA
,AN2NN 'WTN DY DUDTPN
T DN DWVTNDE NN YT
NI7121 NIDY7IN NNADNY wIN'WY

JUDTPNN NMI71200

APNNN NI7ID' PITNT7 ANIN 12NN
DIVDN WITID 7Y NIMID |1IDN2
INIX NID M2 YIN-'DNY Al
NIXIAF NN ,NID AN [10NI
[N ,DMbYN NIx 0Nl
NN ,N'9NINT) NMITN NNDIVDN
NIDPON NOWNI (07PN NT727D

JMTnIENIYXan NI7Ivo 7w

nawn 7v vt XN nma o
DMYTIN DMPNNYT |"DNI PNNN
DDNT NyE DIt . 0mTPnn
791 NN DY qIN'w2a OPIN 1NN
qI7NN DY 7V MNP NN .NNODI
|"DN WNXID DWW 77T N nn'7w
72101 ,0M190 O NPDN7N INN7
MNN YTND 1M 1DY70N NN

.ADN70NN

.2021 12NXT2 NI M DN
NIYD NI7710 17 NTANY NIN'wNin
NINO NITIVY APND NITNY 7Y
Nn1Iv7 NMpnn NiIzinowe 0'7)
;PVITIDN NN7INP1 INDMAN NDYN
N7Ivon oI 7ayn  nannl
AMYVYNNIAMTPND 710 ,0"7'Npa




DA NI 7ITA AU NANT7 D'WAT)
1NN, IXT [RTAINI NI N
1D ,NMADIVDX 7V W7IWN7 ')
1N WA T .N171001 VT
[IONY - NITDINN NIA'DN NNN
NN D"D7 NX1 MN7DNN TNN'AN
NIYY 55 INN7 "INwn NI7y" yxan
N7121 NIDTA NI WTIN INX7 X71
['VITID NIYXNNA 112V NN 70D7
"D'79 NITX QN 2NN7 720 ,pi1Tn
TITN YXDND LVA9INT7 PN XT7W 11D
27'wn N1 .14-0 NI 17w
YDA DT .AI712001 PVITID 12
“1PN NNX 72¥ NINbn 200 TIva
XN 7PWN21 NNNNXXO NIND7 N7
,071V2 NI q19XN DIpn1 L|1v
DN') O'NITN O'WA91 DINY'D DY
TIVa ,1:1-p NIN9 A Nyon
27 XIn DN D71V2 NinN7n2a
NIND N'AN7 11712' N7 DN .(1:30-7
NPNTN VIXIA NNTA 11D N7
Y N7 712' 0 72 DN7XIni
IDN7DNN TNN'AN 7¥ XQ'DIN
nyan av7nnn .'wnn7 anmm
ITN XDAITN 0T .0DRNN |TNDD
7171001 'VITID NN WINNN X
.D"NIyNYn Nl
N7 72N IXD VITID 127 A7
NNTNN71D0'72YN D7 01710 10D
L0XY D NN T'own7 N7 117
1171220 127 NN DN - 19N7 IN
D7 NNINIANT DT X7 72N
DITVIN NN DAWD 1PN X7 ,NND
N71V0N NIVXDNXA .1A7Y D"1TON
INNT7DNN TN N NN "1paTn" It
“DNQ.JIDN7 7VI9 DNDN 1Y |17
IDILDN 111X NID N'7Y90N NIVX
DAl VINIXN 7V '72NDN N7782TH D)
“ON 127 D'INP70 NN TN 7'90 NIN

D"NN 'MIMNA .NIDILDNN NIDINN
DOW1 NADIN WI21D7 1172 01INIX
7N ANNC'7 A X7 "Ppn nnin'a
NN 7'0N7 DIYO NYATI .TAN VI T
AWIN NN DD .NN1O 11'XDND
INNYI NI N N7 WITI 7Y
N AN DTTXD WA DYI0IN
JVITID WITI D DW7 .7I0)
NY1dn NN NNt Nniizinon?7
N7XIN NI D{717910 .12V D)
NOIN NN 17 NN DT A

D'YITI NNINY)D
7172 AW N'An7
71P2 NP2 e
X PTANe
372 12NN , NP
7V W7IUDY DY
“ITID ,"ADIDDN
171001 'V

NN DINT7 N712'wnnanne
7NN |DINA D'DIX7 NI7120DN
PNONNIvNYn ANt TN 1w
NN PI0N 7Y NNIYDYDN DX
D'NXID D'72INN1 N1LMAL 7702
MY 1772 0NN NN 1917-2
79101 N"AI7120DN NN NPI7Y ' 7N
DN NPIT NN 71T INXN7 NNIN
.NMYN D7IVn NpN70 NNN91 01
VTI'W DY D2 WITN 'N MINDYT
“NYNT7I NDTPNN N1A71200 NNpY7
IT72N,]NN2NDIT INNLN7 N2 WD
1ININWI - 120! 78 NIADINN PIrTa

21N7 71U X7 170N XIn X7X 210
DNDN .NTY NYIX12 117V NI9NYT
JIN 71D'D - D21 DINANA NTHY
D'72TN TYXD L|NDIYIE NTINM QY
DN1I72 72 NNX7 NI9'PN 07w
N2X'V NID N7Y0N ,aN172 120 X7
TV NVIXID NINIXDN NN NAXYDI
NNUNY MIyppyn 127 TV
NP QN NRNNKD DR 50-2
NINl NMwn D71V NDN7D TXD
NIXDIDIATN - VTN MIWA NXD
NIXNLNI7N |21 NN N7YoNn7
22NN TXAI 7Y T2 ,01V1917
7002 NIpIny. nnwn 17X
,AMYN D071Vn NPN7N1 .YNID
N7N 7Y DDIWNON DMyIapa
[I"7'0 2 ' N'NITRN NN D
N7Y" N7 TAN QN DI D2NN
D'WITY NNIX .NYTN 7Y DT NN
"D N2 OYNAX DY NINY
7102 D'YA0) 1NN 7V ITN NNIY
SN NIDINT -2 X7
N7V DIDINY 117V D1DVN TX7
J2 Yo7 X X7w 101 Vi)
ynan nnN,LI7Z7n Nt 72 710
NINX DN7'N7 XY Njpon7
ITD MY |9IN 'NAX AP N1NTI
D'NIN NNNL,NNIDIDDNN NN UNNYT
722 NIVIDNINIXDILIT7 MDY 7Y
.D'TTXN W D1YA9IN TWONN

DX 'N2XA NN NN 17'VoN 12v]
"X NN 7DIY VD ViTin 172
N'N NNONN AWIN 1PN NTY7 'NA
N> 277N NTY7 7'0N NNX DN
DY NNNPYITID DYD DY 'NAX
NN QIXNDI 12'N X WNINVIN 77
NY1P1 NDN70 NNXIN VTN
wDNNI NI TRYN TX ATN 197
NN D'NINY DUNAXD DITV0N NN

DN NNI- N2I17120D ,N1IDIDDN, 'V TID

TNTD
nD1aNVN
ANINN NX
11T 1122D
nid nyyvan

,"MINY Nan") NRINNND Dva
"nwn iyt "niminn i
N7 DNDNY P X7 ,]20 NNXIND

|'2712'Nn
W' TID

N ADIDDN
n'217110DlI

7V "1V NN
NN n"27'219

NN

GAZIT22

N'N N1IALIDDX7 N721NN NITANN
D'YXDNN NITANE NP TNN NV
N'N N1IDIDDN 72N .NNIN YND7
DN MWD N7 - NINWNT7 N710'0 0
TN IN NAX LDV IIIND 12T
2N IARD N2ADUN N'ADIDDX .2
DMY7 DNIX §7M 72N ,0'70 7V
NYYNNI TN Npynn 0Mpy
TINQ 0701 NIND TV B INAXD
.]AIND ,N"ADILDN DAXVYND 1INV T
NNIYN NX 1DN7 nXN N 72N
DIY1 1N7¥ NIN'XNAY 07 DD17
NDDANND NMDIDDNA NIINNND
DTN N'NAXN NN N7YoN 7y
D'DXNDXD NTPN NI7'VON 7v
1NN NDAITA NP 072210 091N
TV ON DTV NVIXT NN 27 Npna
IND TWNIN ATV NI IND UTIN
“NNN DMNIWN NN DOD7 701 ,N'Y
NTY qQLIva NI NILPYI NN
,AIDIDDN 7 AXXIN IT .0IW DD
“on NN 7Y ITANN 2NN 7N
D'D'XY DWI'N NYI7wa NID N7V

N
ANV?Y

11J1D 2'2N 7”X1,77200N

7YX N1ILIDDN 7Y 1AT7 "D
INI7 AWON .NNIN VM TAN7 72 DTIP
DL 122NV NN 7Y N1 AT
11'DIOIN [12D0,0"YTIN-WTINT NIN
“DN 122N 17'N1 D'WTIN 19DN7 NIN
NIA27INN 7122 INNT7 NN DD
7732 D2 ,N71T2 IDILDNN D71V
JND 2XPA NINYRY N171000
DN L|'VITID 2 WP PIDYN N
IYPNA 1PV L,NMI7110D1 DD

J7NWN

PN D71VDY NN NTIINN NAYLN
N'17122D1 NDIDDN7 'WTID |2
q12'NN .01 1IN 1IN D 70 N XY
N7N 27219 7Y My DIN AT
X2 NXONY NTN 1Y NN 7Y
NNDIDDNT 'V'TIN |2 WPN .ANY
TN DDMX 1N DANIND7IV7 - 1N
[N7Y NIL7NNN NN AXVT7 1T VT
IN,NDPDLA TV NIPINTA NPINN
712007 |N'AY 217'w2 NI ITINN

7




72T 7V 191D ,NMINNN N'DN
O'WIN ,D'WIN ,D'WIN NI |"2Vn
NT NAI712001 'V TID NYIVY D
DY NDN7D NYIVY D D'WIN
7V 122021 .0'WIN DN NN NN
NIDIDDN L|'VITID "2 Y7IWDn

LDIWIND D'NXDI N1I7120D1

127 AWONDN NTI7 2AXNN NN 1INAN
1N 2PN .0 Nyl 0 hnnn
JIIV-TN-TN NINNAI7120D7 PV T
12 D'UDNWD 1ININY NNODN AWID
77207 ,N1712' N7'7w NN 7"NXa
"YW ID'N 7Y ATINTP 7w aWIDnn
NTYI NIVNON 1M TIV INR 0T
77V NID WTNN AWINDN 72X ;2770
172N N2 NI 2XPA NI7ID N7
NN YXAN NNNYD .20 7w TaD
,N1I220 AN NN WNDD QNN Nt
D' N X NPT INI 1'NNa
TIDDNA D'TYN 112V XN
N1AI710001 'VITIDN ,N9 D2 .0MD
“DILDNN D' TV NN WDN'7 DY
.om

%

GAZIT22

7ONDN NINYI .NI7120D1 'VITINT
DY 122 NIINNNN NNIX 7Y
NN 7"NX2 7U07 110PN - NRNNKN
N1 7V NDDIANDY NNLNN N7NIN
DIDIDN 72 NN NNPI7I NNIDNTN
172D LYND ,117 Y DTPNNN
"W NIYTN NI71D! NIA7 0XaY
7'900 N1 Al 7w NI712'7 |NIN 112N
w1 X" NN NINd .ND
“TINQ IN WTINA DI DMXMD 1NN
N1IDILDNT NT 7W NIYNYDN .0nY

NNDIXY NN

1"N 712N 071V2 ,N119X0 N1
1770 NNID2 DI WY TaN7 01710
NNWYL MIN-YPIPE VPP-YPp
NIDI NIXIIN DXY7ID 17199 197X
IDN 70N NN N77NATN 7W TN
7V ITN2 1"y 1770 DNATN 0N
N1 NT'DL 1AW IND'7D DDN
SAUNND VXA INTAD 80% . TIND
7D NNIDY7 [NIND NpAl 0
DIDDN T 117W NI7'WON 1INT
N7DM 27w ,TA72 'NAX DD
“ODN NIX'HDY N'DIN DY N'W 717
DIYOND ,N7'Va NMADIDIN NN
20 NN .0V 71V97 1'wnin7 117
YD PVITID NINITR DT NIDN NN
q1{PN7 N712'1 .0 71V0 NI7120D1 N7
N1IOXN NI'TAN9I0X 1Y 171 M2
N"7DNXN NXD) NDIP ITX2 NYT7I
nInIP 7 7w M2 DAY 27 DINAD
TIV2 ,NY10N MNN TRV INY)
DIWIY 1DNINYD . TDWIN N"7DNN
ITN NN NN DT VIAY 70 01D 12T
1IDIDDN 1XNA NIN7 NNI9XN NN
719 D17 1077 VIown AT NN
“win 1127 Npn7na waonwd ,'nT
LSNIWNIN J1I9XN NNN7NR" IN NiwY7

DN 1227 N2 TN M ANINP NI7Y
PNT7 127W N712'0 .ADNT7N7 V71
N2 D'NXNDI NINENININ NNXD DN
N' "RIDINN AnIp"1 DXDN D]
NI2NY NI710007 'VITID 2 217'w

.N2YNI NN7XN7

TIDDNN 'WITIDN NN DDMIX 1NN
D T2 DPLN VITIDN TX7 ,13D
1TN2 NXND1 'DN7DNN TNN'AN 1102
NN 7'WON7 TXDI NDN P12 17Y
DDA .27 NNINNDN NI7120DN
JIWTNN 2P0 NID7D [N LITINI
1197 JNINN PIDY7 IWONY NN 7D
TID7 NOLYWN 7N NYIN 1D 7Y QY D
772 M2 n71v0 101INw AMND 0T 71D
2NN AT1(DM AW IN) D0
AWONDD 70T 2NN NN
NN2ND ANNIWND 1PN nTea
NT NXP2 2"pn 78 NIdwNn 770
INJNQL,NIADIDDNN 127 1212 112NN
2'ND DT .071001 VTN 17 wY
NITINX NPXPI79N1 DN700T DNTY

.07107

“Xapn1 .nn 7Y 12T X7 TV
NN NINZXA ' ATV 710 DY
NNN N 1 N7 NN 'van .nana
N'7XN NNN NN DX NN, QNNT NI
DI' 7V 191D2 1D .17 NRPY! N7 ANUNNY
NNNXY N "2 199N NN NI NNX
XN AUNNY DD 27 NIPY7 NNT7XN
N7 DN AN NIN DTN 1Yon .N'7
V0N .IXYT7 D'7NNT7 RN TXA 21N
DMIYPY 02T N2 22U AT
N7 LI7NIYD Q1712001 VITINT
TN NN DX XN RN 7'Wo
NINI NDDIANI NN NTRYA N71D
TN QAW AT - I N7 oy

10



N'7UN NN NMTINA NPd7190
Nniv7Nnn N72P 70N 7V N7V 70
7V N'7UN NPRVD 1711000l

ANINn 7V nDY7Y

D

"ON'N72 127 ANTA AN ATENINN)
MTNN 1780117 190 NT 72N Y
I7NDI12N1 NN NN DONA TN7A0N
TN 0N 0NN DWYINN.DTNN
0'DONI N7 OWININ , DMWY O

.0'77 0NN 0D

D'VAIYNN O'7PNN 'NAN7 121Dn v
MY ANINY (D'P7IN 17V W' DX D))
, 27 N7 nhnwynne n2onn
NN X700 N27Wnn NNYIT DN D)
[IVD7 NXIN 1IN .N290NN 7 N11d
N7 N27win NN 107190 VININD 1D
JU7000T0 NDONNN 7¥ N11DIND
TN ON 271 OYD 'ND 121NN D71Vn
NT7 W' N'DIINA IDXY NN NIV INY
nNYN 2DI0N NINIpn TIva D7)
N'7X'0 0 N1701 TN N29NNNY NIN
|20 N7 TN QN ON 02 ,071VN NN
NNIND X700 NIYownn .01 NN
aNINN 7Y NY700TN NDONNN 7w
NJONNN 7Y N7'2pnn |0 107190
JU72172 nipnnnn 7y nmnwynn
21D NIXTD 70T N2900N
N2 D719 7IXI0 P2 112NN 710
"IN NINT7 12N TAN TXD NNan
1917 NN NN 19IN Y TXD NN

2N NIX

.D'71T20 D'YININD NN 'ANT71'77)
NnyT7 | A0 N7 01w 100 197
YD NN OTNCMIND ATD AN N
NN 97 0! NND TIVA NN an N
I'N N7 NN NDTIPN Mwa Ny
7732 DI 72N .NIODIT NINMYD
JWUN NIOID N7V wr DI7PN MY
DIDINN DIN 172 ,0MIX'T DY X119
77N DN DWYINNC 17N .NNIXAL
“TA1N271I0 NNPTNA 0WY'OINY D'
qD2N NINJY DN |NTNIO DNIN.NYT
DIYININD VIPUN7 DX 2" NOINY
71T TINY7'D 20-n NNT7Y DMD17PN
.01Y NNd N TIN7'D 80-7 mawa
770 N7 0DoIN 1770 DWYINIKD

NWAD AN N7 Nwnn

NI NINOIND N'DI71I90 NDIYNN DA
INTTN 2015-2 . )IX7 WXy NI
JINN NPDY 1127 YRAXNT7 DINXD I
TIT D) .N7 DDNI 172700 Y17
NNIPY NVIN a7 nxa nng
TINNNAD N1LMA 7W NITI9N7
IVIAXN NYNONA D'NATNATOININD
T7217 N2 AT NN X DT . TV
wInnn nna"nIN N'w17 9DXID
NNOX N72 NDI71I90 NOVDNY
NIINN NI'D'7I9 NIVIIN NOININ 702

13

D'YININ ON 72N .0'71T2 DD 7Y
DL D'YNINIT 7Y DDA D71
D'YININD 72 NN 2wN7 [N N7 TX
DTN NN NITNYT 7213 X71 DILPN

TnyaD7imin

nN'DIINA | NN 2010 12NXTA
Y NI NDIPNIM NIV 17 Ny
NN AT 12V .00 TN IDXY NN
N2NPN N2'2AbN 7V TIND V'own
N1 D'72YN 7Y N7 7722 0bYNII17Y
DPONN DTN 12IVY 733 NI D'
0 ,ANI72) WITNNITI N71V0 7w
“PNAY NIN|Myn . (jpTa1anIna 7a
|70 NIVIAY NN YD M AT
,ATIN DINAINI 1NN 121 0'WIN
D'7IT2 NN 172 ,NPIONN NNID
1791 D! DI71IV1 NDININT D'V
w2 171 7NN D3 nabnal
MTYIA TRNRY AT 7'NNN 7100
P12D"9 7¥ TV DXV NN QY
TNI '7NQ172 DJON W D10 YNINT
121V 19790 DONY DO'NIN 1NN
NN NI [PTN 7K 2NIDN0D
[271 NNNON ININT NN N1DY719N
D'YININ DN .|'DI7N7 NNOX N7 NN
DL DYNINIT 7Y DDA D71
"W7 N1 N7 ,77pw'7 )N N7 DNINY

DN NNI- N2I17120D ,N1IDIDDN, 'V TID

NN XIN DINp I7NI]DM

DN NN O'DOIN 1ININY NIADN
NNIDIND 12Y7 1T DT
N1INN .NIMXYN NN NN
N71Y9 NIN DINP '9 7Y N'WIIND
NMATIDN PN TN .2NRAI |PTa
7V 117w NL7VWN NTD NN NN
“IN NI71002 PN 217w 0NN
D'D7IY 1ININ N2V NTHN NN 112
“TM9 DDIN 7V 121IW'72) aNDn 7V
NN ANINN" YYD NI 197 |0
MIDN NTIN NPIOY7I0 17N ('Y
(Tnyn) InTN 7V NL17W 117 1V
T 7Y D7V MTIN-DTPN DTN
"W 17w N71¥90N1 MOX N7 MMIN ATD
['NR D17V 79 NITOPZ 1T 7V ND7
NTINN NPL'7190 17X w17
170N 7V N7V 7 7N NINN
“IYD NAI71100N1 NID7NNN 173
- 2NINN 7V L7V 7Y N7UN NP
ININY NATIDN NMINN NIXI D

17w 0NN 7Y 120

“1T AN NP JNNND WYL ,07INI
77w 117 WY 0 7Y DNVIVDY 0N
VNIATD MPIN.PTNIANINN 7V ND
VIawd 7¥ NIv7 1avpy DyTe
JT'N7 [N N72 VNN AT AT
NINA7 NDYN N7 NINMIND AT
DILP DMWY 271 NADIN NN
“WD VIown7 01712 nNNon 'NaNa
TAINITN .A7W D'NINN 7V NNIVD
DON" AWIND NN AT 197 TN DIIT7
X7 712'w 019100 WD - "19719N
1ININYD NN DIPN2A 7NN NoID
[N X7 172 N2IYN N2 DINXD)
“NIN,ININ DIN.TNVR NN NITNYT
DN D'7IT) DWWNINY 112N 1)

GAZIT22

yiT1n

T NYi
1PV
nina

IXTI

IDTANIDT

12



:0N2WND YA NXN1 D71V ,DID'DY7
7719 Dawnl 072172 NIinnnnn
7173 NIDpNNN 7w N27winin .0"D
NT'N7 NIN1I X7 NDWnnw Xn N7
TP 7V NMiNn D2 N2 X7 ND
NIYOIN NIMNY NINDIX D719 11D
NN JNINT7 D'NY7X0D N7 1ININY
N7 NNINY QYINN 117 W' NIWIND
D20 D'WIN'N 7w yaba Do7Iv
YN 17'X1 N172172 NIDNNNN 7w
DIN DN O'WIN 1NN 'D'7190
“TINDN NN D N2 1NN .|PT2 D)
JINNN DY NNXY JIN7 DNP7 N
012" NNINY AYINNN 7¥ NILD

17w DTN 7V12nnn 7y

NN 17'N1 DIPINT 7V NDIUND
1900 1NN 17V NDPND NDIN]
NN NIX'D Q70N N29NnNN
NnMNNNN 7Y ntnnann n'7'2pnn
D71V NN N12AND NN - N'7217)
D'2'D0N .071Vn NN N7XOD DAl
NN NINXDA 7Y OYDID] DN
1DINA N'LIPINTA NDWNN 7w
NDIAPINTAL D'NAX NPIDAL |INN
NNX .N7Y 7pwnn My NN NTIND
71719 DWITNY NI D7 NINXINN
NJ710 NINd2 0W'OIND 0NN 0D

N7

n'701' T ND9ANn
n7'2pPNn NN NX"D

7V n'n1ana

N'72172 nInpnnn
JIN MAND N -
N7X9D DAl 071V

.071Vil NN

15

NDIWNAY ININ DNLDPN NP
AXD DD [ITND NNXIY NDI7PNN
"0 1ININI NON7 D'D71N 12NN 12
“bD71>,0IN ,0T YN7) DTN 0'72
D'2IN1 IN 'THN D'NIAX DN ONY (71N
2AXDNND DN NNINY ININATITD
P NID'7PNN NDIVNA D3 NN
D'N'XIDY D12 IN DINI 0ODN
“N2 [PNON NIND ,7WNT - |ITND
|TWW7 TN -MTD NI :N19DIND
7¥2 NOXN NN 1T NINOI NN
D'ITND O'NIIX ¥ .0NINYP NDNN
nTnn 7v T'pon v 0ninp7 -
72 TN ID7yY" DN ONI 7707 N1
1227 22T ININIT'ND XXN NDW0DN
7121 DTXN Q7Y 10D .0WAN NNy
DI'N W' YINN ITD7 02 ,DIN N7

.0M9DPAN 112N 1D "DIN"

NY7I90 NDWNNY N7 71
"DNODN" W N7 DA D |ITND NX
NN |INQ7 YIXD NN DR7 XY
NDMPY ANIDNNNTINIIDNANTD
NN [IDND NINDYD .N11TNA
ININY NNIID 'TD NN N TN
NNIX D) 72N ,NMD7DIL N1TN]
1D17197 9IN 72NY [IDNN NINd2
N1DIIN7 N12N7 7101 0T = 'DN N7I
NMILLP'T NNMXNY NXIAN NNY)
190 D'7PNN 12AWD L(Ta nyind
7¢ NNYDD NINJY 00D yan o7
O"J7 '"TO NWATI NNand |IDN
JU712'7 IpgIinT 7w X790 NN
NNIDN NIND DX X NT7 12V
N0 YTD NN NINd - NNIoDN 7w
NNJDNN NINJWD DA 72N ,N2ID X7
NIYT NITX 727 W' LD 1973 NNAIX
NN o N "nimay” ool

DN NNI- N2I17120D ,N1IDIDDN, 'V TID

N12DN 01D VT 7V 7191110 7722

7V DIVD7 7'NAN IX INW'D7 NTIN g

“UN INI' NN NN DYON - INpD
N2 0MYNAD NN NN .M
1277219 7y DVT 7¢ N1anio nya
TMI7ND NIN AT AN VTIY 1D NN
.DYT )NX7 117 qTYNY "N DN
Y21 NT - 0YT NI 0DIIX 071,27
N7 AT 7V DTAINN DT 72N 'WIN
270 NDIWN NMYYN NNA 'WIN
D'WINN 72 7¥ NIXNIIOINN NDN'T
NIINNXD DY NNINYA D71v2
T 7w TN NI7ITA NN N2 v
1T NN TX7 DPYINXDIIDIIND
21L'P7 NV NTINIT DYT 7V NI7
D'IDND ADY 17D N'N N2ADIPN N1aN
J7y N72pn nay aNw 7w
DI'N NXIPN .O'TININDD 7Y NNIY
ALY 7Y DINWT7 Ny 1"NINa
NT .0'NITND NDN70I 1860 TXD
NIITN TIND N2INA IV AN N7
NNXIND D719 pIN'wn NI71IDY

JD1719 2IDPND

NN NN 70T ND9NNn
N0 [ITNA 1N 117Y NDMIXN NDN'T
NN AN 711,00 1217w -
“WNN N7 1Ry N 72N ,paD
"Wl NNDD 102 NIDINND N70 NIDY
YT 7W 2XDA 'WOY 1ININ .00
[ITD 7W 10D NID7WN 17 v 10
TIOIN FAIN AW TIO PAN'A 7ID 0
12N N1700ITA 29NN L|UID
NINAIY NI NINANN 7AN D710 NN
DPFON .12V TWND NI7XION NI
[271 121INn 700w 727 NP 19190

.DMYOND NI NNTNON 'NIN

GAZIT22

7V NIXT7O1N W' NI NDIPINTY
D1"HD PN NN 71TaN WAND YT
NIN DT AN AYIVY 1D 72N,V TN NN
101N NTINT7 DI7NDY DNMI7RD
DIDINN N7 NTNTI QN XN
21DV NN NIN ["DNN DNNIATNN 7Y
N7N 21X N7 N 72N - DX7
XD N "270 nniwn pnwynt
NINP D91 7Y NIXT'DIIND YWD |2
NIXT'DIIND YIWII,DO] NINAN NN
NINAN N 0'NNON 17 NNIYN 7Y
NNIYN wN7 NIDIDY NINI7130DI
PN .QDI NIXINT7 ' T2 NIw Nnd 17
“UD INNITIDIN AN X7 XIN|IMdN
VN AN NN NI DTN NN M)
7V 0T NI )INT7 17V bADN NN

.onn

2NWIIN 27 NDIYA NI ANIY DD
DIONND NIMT XX DN 2T MO INTIN
N1AI7120D 7V N2'T DWINY DT 7Y
TIN 7Y 21T 7"0D0NY N VTN
NIT'ONWND NIND I'7Y INYP' DY
“7XN .NTN DD NIDND 1270 D'WINY
NNIYAN WD D P YT DN
NIMyn NIM7 NDN 7¢ 17100 .27
APYT 17X NINXDA T 7Y 072210
17 w1 271 N72210 'N72 D710 W
“IN2 NXYP7 .NNKN 19 7Y NIOMTY
T 20 NN ,2"NINA 2016 NN
JUNIDN N8 P21 NIMZRAN DN NIY
NINON 19 7y |MYN7 NIO'TY NNY7
NN7 NMTANA LYND IYDYD MIVD

T o7 Dipn N
NIY D2 W .pI17 DDYN) DWIN
VIAN 1IN ON IWA 21D 1 717

N

Y ANIN (TININAN |7272) 11 0D
1 2XD MY Q70TR 129NN
.MIND7 N29N 117¥ 170 Nniwn
,DOY N1aN ANY Nnd D'WTIN 1IINIX
VIIND 727 NRIYAN Nliw Nnd 72N
A7 NnIpN 7w Xmnnima 7'nnn
7Y DMV NN D'DY NINYD
,NT 7V DIN7WN X7 1ININ 712D102]
1917D17'90 '0INN 7722 N7 NT 72N
71N NNNX DN .1ADNO 17y1 7w
17INY 21wN7 'NTD ,01'N2 XID
"XV NN NN XID 72770 N7 NN
MNID7 02910 DNIAIND .XIDN D

A7 nnivn

NYIY ND'Y7NN NN NN QYO
TINN TN NI N NN N VTY
NLIPINT7Z N1JD W N7T3 N'DN

14



NN N2 AT IYnYn N7
DN 17NY ,FD-"N1E NA1710D Ny
“N1 NN 0NA pr 7KApY7Y 0mIinn
127N . AIMNATXDLNIMINDAN NI'YY
7702 X720 NP TVR NN QDN
DN2 NINIPNA N2IL 7KW NI
I7'NN' NIANPN DR X700 N
TNI'NA ,0INNA X700 NN 1TDY7
D71y Ind Nt 77nn .LEO-n nInna
P X700 NN 12 WY NoIvnn
N7 DIXYNI N7 NANTIN 17
11D NT77022NPNIwYn 7y 1177
DANA 72N,"MIAD"MVYD N7 LYND
1277 AIWON NIANpn Dwn 20-7
X710 7V ,7702 0117 Nimd 7y
.(?xan GPS-nnn) NIXPY79NN 7VI
1T)2 0N DN O'NY DNAT
IN 7702 DA CCNPMNN NIMYON
NAINN NIYXNNI NN WI9N ,7u07
N1Y 50) DN INN7W 01w 2017
NIMDLIDDN NITNYA PIDYI (N7
N D'772'D NMD N N NN
77N

711V DN .N7'NNN 7702 NDvnin
“YN DMINN DY 70 W7 N
PN ,LINM DMIN 2D VDI ,0
L,(NINAPIN) NDN702 NITNT7 NIY
"IN NI712' pOD7 DYIXN D'I'DN
TWHPN7 Nme T

DN X7NX 7700 N7 NXIn XD 119'Di
N71 NDXYD N7 N721DD 78w
NNXVYD 7¥ N1TaN7 .0INN7 12NN
DIINYD ,NDY :0'2DIND NYIT7Y v
NINN71 ,NDY ' 7KR17 .nyownl
7V D) .00 DNANYD 117 N TN
T NP - NOINNT7 PN NYOVNN
NN 77NN NPT 728 .02 NI7ya

N DI LAVR NN YN LNNXD
AN YN Y7 1N w7 7im
DAD VTN NN INY'7 |NNIDNIDID
79N 7700 = IDN NN 2V NINDA
N'wyn 1N oI .07nwn Ny
72N ,NN123 NIMNINA X7 1TV 7700
NPT AT W .07 T Nt

777" M 7w Ni7yva

N7y NINXYN 77N7 10101 122
NN MY NITN IN DNUD
“101 7N NYTHWI NINNN 7712
"D7N N7 'NY N2AYN NN 7707 ND
.DINN7 ND1J1 271 NINX N2'LN
i D7NYN NI 1010 pTNN 7700
DI NNYONNDY NINXP'7ON 12N
NINdN DI .ATN 2ANNAN NIY'OY
7707 Dwn 7¢ NIVnwnin
1DION 17'9NX1 MINDNA DINNA 0N
TIY1 YA NTY 12V Y 19D NI
N1A1712001 [IND' NN NNLN'7 P
ID1D1 NINAN TIND N2 NITD
NPXPI79N NNXMD AW NI DINNYT
“ONW N71,'72 D12y wown 77nny
DIY'NY N7N,7191DN NN NNTIoDY
“WNN P 19'DN PR NN
NIXI0IN 1X"7 N71D' NN NIVD
VIDY - NIXP'7ON 71 X71 77Nn0
NIYRYNN 12TN NINNN7Y 17101

(TIVID"7pN ,0IM)

"D NITHNANINT AN AN D71VN
“NNNN DIYN 3-2 100 NIIVNY
NN NP 7701911 770 1 T1'0 N
“ONn WY NI .ODITE NI My
[IVD7 NXIN N ND7NYD NN ND
72D .7NWY7 TIND ND'NAD N'Y
X7 17D 72V NI'WYNA 12D N7

17

7TNR NY'TD
nera7n7ne
nyown nTipiIa
nnynvn
77NN NIYXDN2
7N 117 wi
NNOIY NIMNTIN
NInln7N 0O'N"1
7N'X2DID 7V2]
20-7 nyown
JIIN2N DIvn

DINN N'D N'WIDNN 129NN
“onn ITY 1IYD7 172 ."wThn 77nn"
['27 TN 770 P2 A0 1bn7 vrind
NIINNNN DY2A,)0a1."w'n 77nn
D'TOIN D'2ADIN NYAIN 1DNWN
77N N"DN1 2013-1:77nn DINN2
N2 NTINNXYA 1IY7 §'DON7 nb
7aWN NN971 DINN7 D12'N7 NiINAN
TIND 7'TIDY (DD |I7'N) '1DYO-1
AWNOY NID P 2D IR NN
NND Y7 72100 1IN 7701 12D "IN
212'w1 150 12D v D1) 07
DMIDIDN NIN 'WY7N Mvn L(TNN
TN N29NNYT7 DNIYPY DL

DN NNI- N2I17120D ,N1IDIDDN, 'V TID

X1)
N11317110D
YTNN 27Nn

IR NAXyN
X1 N1712)

7PDN 1IN 7"NN ,9900 TPPON

NYown NTIia N7 0710 78w ﬂ]'TD
NPINTIN 170127 U1 7700 NIYXHDNL NNIYDYN
20-7 NYOWN 7X'X1DI9 7V2 NININT7N D' NNOIY
['N.ANINN 71X12 72N, w7702 . NINAND DN

“170N111D'PN VIID DY NV NNTYYNN N29NNN
0N N1'YAN YIID 212D AN NMIYN NDoNNN .
NNN701 07101 DIDILY DY NI7YA7 VInY NNt
1NN 73VNN XN NIWY7Un N29NNDN .NnMwn 071Vn
JIWNIN Y1900 NDN702 7'V 1NIN NWAOY DOT N7D™" ANN INW TN DY'7 DTPPNA N7 1ININ DN .M
129NN .NNID7IN'D NNN7D X7 N712'N DY N 0T NINEZNIXADION NN 'AN 12D 7"NX . "77NN NN
N2 OMIXD NNINY T NN VNT7010TN 7w ntyinn .ov7
DNPIYDYN NN'ANT7 D'7'NND 11NN

GAZIT22 16




DINN 72100 1IN .O'WTN NI712)
72N 'NXY NN NXIN 7"NXa 77nn
|NINCY7 e nawn X7w NITn 0y

QN0 My wp 77071

P — DIINYDN |MIV7 NDYD WDV

nind 0'77DY D'T'NNDDN 77N

7¢ NIVAIYD NNND NIy Inin

TIY DY NININ DI N1X71300 .9DD

727 712" DY 7200 NN DY

717100 D) W' .DMANWDN NN

P1TA7 WWONY NIVTN NI

DY DIPTIN D'NDXY - 77N

W [IN27 AIWON ,ann e

NIXIDIO WM VT INNIN 127N

712N 1717'W'7 12N 2N 1D
Jinv

“7InD" NI7wo M nan W

YIn P'm7 nmo 17 "|a7

12712V D21 ITNN'Y NiNAN 7w

NN NNPY7 0NX 1NN .77N]

NN N7 nwman N712nNn

IN 7V 2NIna 71V97 N710M

“own 7¥ NN17 VIn71 NINTI

7700 NIXDID .NINN NI NY

N2IL N1ON NN NN

AV ,0INYD YAIT DT TIND

QXY DY DD YN

NN AND'7 AWONI 1IN 71V07 ‘ .

7197000 DTN VPYNT7INT
712 NN 2'NINT7 D'WATI DNIX D
ATN 2NN NPINZA LANN NT

,0"IN2 7700 DINN2 PPN 7w N
D'2AXVYNNN NIMY7 071" 1ININ 72N
.0nnnn N7 X710 mx7nan 7w
X710 NN X'V ' 7NIW NNNX DN
17 Y ' NT - 071V VN 7w
N7 0'712' 02 1NIN 2V vl

.D"N1DN P71 X711 20XV DYIown
NN11) 7N 7Y [INDIIN ND'oN

.DmMINNAN TNN 721 NINMYON 117
.Nbwn 7w Tpnn 7V 21ivna ,7vn7
NN TIPNY 7702 nT171 Xin GEO
NMIYpN 117 wr 271 nTnin 7un
DN'7X 12NNN7I TIT7 1IX 71 DY
W NYIAP NTIPAITY 7722 .09 7D
DDV NTIPI 17 w1 X730 7y

NNN DY 4 1N WIINNNNY

—twonx a7 7w oo 10 @ @ ox npyna 101 opny X

117 w17 D'NPI7 TN NN N7

7w nlllllln NN w117 DY Dy

VN" N7 TAN QXY D1AN0

I]'T\’J D']“ll'"l 7N 7Y nLT7NN J"72T DN

,7"11 7”” nl"JI” nL7NN 1T D7 DY D'WY

1INIX OX D2 TNy 119 NOIX

7'3' I NINI I|D| 1T} 7w wmomn o xg

“PYN 7702 NbY NpTNng

' 'D D'7NN7

yphl 17\'1 hlapl/h
n'l'l nl1lalwnn THN QM7 7WoNnTI W7 IXny

NI72D0Y NN 10 p o we

N1 02 NNIX [N 1DNAXNI

nx nln97 1‘”9"” NP'TNNY NN 14-n 01

lglnlw" ANIDN 072100 1DNIN 7702 DY

DIPN2 A'DIN DY hNnng

n'IIXIlil n."”9 NIDNY DXAN2 P71 W0

"D 11NN .0 17V NINYPN

.D'\'JTI'I nll’IJ.J .0INN2 N'MD7IVn N1'72 0'NX

001 YN LAYVINN X7 DY
D''IN Q710 X [NTDD 1ININX D NY
7V Dnip NN ("7 ")
nwYN7 72N ,20' 17v N1712an
DAY N7Y DIMN7n 7w Ni7iaan
N7 712" DN 'DIITIN 7T 7VD
TAN 721 17V DOV N D LI7N
NN NINO7 AIWOND N1l DWAN
nX'7i N71v9 'oinp7  annn

19

NDIDDNN O71VD N7NYN]
N7 N7 N7ITA NN WY — NINQXD
TDIN NNXINIDIIND DTNV NN 7D
71N .W70N 2NINT7 NNIX 7'DNT7 N
N70N 7V NN2THN N'NAXD NINODN
T 2NN INT.NIPTIN 7Y D'ANNYT

“NNYW NIXT7100 NAWNT7 017919 12NN
717y N1 1D LEO-2 D117 77197 11D
“AND YININT 12220 1NN T2 XT

DN NNI- N2I17120D ,N1IDIDDN, 'V TID

% 'GAZ|T§2

GAZIT22




DX N7 DN 0R'Y7nnn
NN DMDND NANY TY 1D DNNnl
T771 X7 N7 717V 120 NIn Y7

TPIDD DY X NINED

72N ,2TDA T NINDD'DI NNXD
DN AN7XN TTD D'W7 X
NMY71 NP X .0maw-10l
DT 7N17 72N ,DIWINT DIV}

Jipnia

"D NINIZNN AINIOD |I7WD P TY"
NID17 X1 TYR7 NI - N
71 7V 1TW Apn TNO W
'UNN71 PNNT7 NRNTTA T 7AN

AN DPTRANTN

NINI YN Y NN N71V9 qiny
NI712) Yowo7 X N 7000
nalp!

1N MX D71 PT 'X 0'D1M9D]
TIDN AWON .I'WIVI XD NINX
NNIN 72N ,0NIN TV NIWY7
.D1n 0IYIN7 yan7 0ioryn

:0'NP'7 19DN 1212X N7XN NN

DY DINDN NN 7N171 Jan7 X
DIININ 1ININ .N1IDIDDN NIYINA
DN DNIAINA TN 1TD
DINDN MINWNN NIN'XD 72N
DTN NI XL AN NI
NIAYNN 1DYN7 IWON IN NI
ADYNT7 WITI N7N 7100 niwal

.D1'7nN 7w

"DN D'D'7NN LMONT7 IWON X
7¢ N'1 N1DIDDNN - DMILID
N2V DY 2D 7W N71 7"210N

yah

VIV D020 PNCLIIND DY VT
L)7XN NI DD YINAD 17 10DNY
NA7ITIND 17 3TDNY 1T P NN

NTIAY 70

X 01122 A7 NN X
D'WIND NN 1IN27 pT NN NI
N7 NIXD NN 1207 010N
TNIN 7N QI93¥ D P T'oN

JDA7MN YT

"IDIDDN L|'V'TID

112V 1ID7NN 2020 NIY 91D NIV
ON D2 NAY7 DTN NINY 110XV
NN7Y1 N7 nNipn

.OTN NID 12WND N 1Iwn D1MODN
NN NN NPIDNN MNP NIV
122YNI NIPoIN 171 1TQV D'WINI
NN NPT 7AN .0TN NID N 'Y
V2 N7ITAN NRRTINN N'7'NNn )2
TIAY7 QWON 'NY 1120 .go'nn 07
DTN NID INY7 T2 0'7200 0702
71012021 1202112 1A 7'nnnint
NIL7NN 12727 120 D'WTIN NY2IX
DX OV 7Y 710NN 7V NIMNIVNwn
MTY 7w ANXVAI 'DIPNIM DIX
TN NINE71Inmn

D1MOD 7Y INIX'V] DI'N 12NN DN
NPZODNN NYIY QWD 71D - 1w1'7p
Jlwn 02D 7Y DNNDN NIM7VI
YN NIpy7 01a'n .0'WI1TIN 012
NP YN D'TAIY NINO W'D NNNN
D'ANYD NINO 0N QDI ,nwnT
NPFODNN NIWIY NI'YAIINT7 D71V
D1MODN NN 1IAD7 010NN 1INANI
Jn Niv'znn oy anpa

21

DN NNI- N2I17120D ,N1IDIDDN, 'V TID

Pan7 Px
NN 7Mm71

OV DINON
nipna
J1'ADIDDN

W21 TNI 2016-1 T'PON7 'NDID)
DTYY |IIND 7Y NN NNDIDDN
NN 1IDIO - NN'TP NIY'7 DYD 70 1
-MYN  NIMDIDDX7  NIADILDNN
“ON71 NID'ONY7 ,0'DININ 0DIWNYT
TIN N2 MY AT PN NNTE 7Y
MIDID7 NDIONN A7WN DNV 1N
MNIPN 12WD 117X YN DINND
770N NNY'7 0T PN N7ND NI2'D1A
71V 1ININY NN NN IXY71DIDDN
7V W7 1072V TIND NN |27 .0w
“DPNIYDND T NN TIN VI9N
NIL DY NIFTID NIL7NNT7 DINNX 1)
“IY D'WININ 710 NI XN 7V 120N
N7 ,0"7N7 T21Y QN 1INXIN X7 .01
N7 ' NIPDYN NINXINNL 127D

nyxiv 1N

1"1AD1

NX1 71O 1N

11NN

|[AN-1N 2N ('7'0) qI7N 7891 7" 01D

1 .7N' V117 D'721DNY D'WIN 7Y
NINXD'™ 2 NN DN 1NIX 7N9
TITD INDLM P21 NI7120DN NN
ATV 1N Y780 DT 7K N
“INNIENNIDIDDNN NN |INAYT 1NN
41% .NINN7N2 NX1YW 'TD WID
- NIN'OI NN DN 11'7Y NI7'Wonn

ATD NN TV |I'X

7V 727N M XN MY 97 TY
N7 NIDI'YIN 1 |IN10ND NDIDDN
P7N TV VN7 TNENID JN TV 21X
DMYI'WAY NXIN MIVN .01 And N
“DN X7 271 |PTN 72 1ININ D'DOIN
D) O'WITY XX = |INn Y7 7'o

.Dyo ' TN 0'DINOD VN7

AlYN Nn7 0abn DI7I3

Q127 IN JI2IX7 NIDIDDN ANNY
717 ,N1DN NNA7 WOND NT.INW'7D
NIYDYN NNT |21 AN QITVN T

LDIWINT nUwyn N17ON7
NTY Dwin 07D¥ NNn7 ,7a8
1D NIMDLILDN TIND N2 ,AIWN
N7V NI9' NDXD 1IN0 117 W N7
JUNIXD] WIN TO7 1Y WD
NIRIYAN NN NNP7 N XN NT7ReN
NT |27 .NN7XNN 'MINN NN 7' Tan7I
“DILDDNN NTIAN 7¥ P7nNn X7
L7197 NNIN DINIXIN PN NN =
DIY NN'LAN N7 NAIND NDIDDN

N7V NN7XNN 7 11T
"NPN7" NNP7 NN AN 7Y 1NN

GAZIT22

20



GAZIT2

Ont'ay ani - a0 y, 1"IDIDDN

22702 T N NNYZXN TN YN
N12NN DY 7"'NX DY Wpn 7w
- 7N N129N7 NXN NN 7KW
010 | T2 NIANANN NNANYN X
8200 Tpon NNN ,MNIpn P12
TINN7Y NIDAINNDNN7'NNN LD TIN
VY DAY ONN XY NN nT
NXNII -2 pzian 0'7in N7
N7 ?0'DD'7IN-7'T0 X" NSA-nw
“TNID'WINDOY7 N7IW NNN.7 NN
DN D7Iya DXAY D'7ITan DMA
NI9NN 'NLYND - D'WTN D'WIN'Y
7V D'NOID D'WIN'Y N7NX NIWTN
ponn "IN .NINNN NI'Ya7 Nionn
.DWTN DNAT7 'Y N7 Uw NN
12 TIF'ON NITNN NN WOND N7 1IN
ATN N2 DY 7010 X7 NN NN
wONn "IN .IINND TN 71 N711'7w

TN INNPN NN JNIN N7NWY
NNN 1D VN T NIDNE AYINNN
NN TNENNNN T XY NN
NN 7Y NXp 190N 72N ,"Mavp7"
?YIna DI D'wONN

T

[PTN 7D MNNYNY D7 IDIN 1IN
TIND N2 YW AT YIN2 2IDY DY
N7 7121 NON X2X2 .7"DD0D7 11D
AWIN N7 72000 |2DY DNAN
NNN YIN2 7w NN QXN
[AD" 7N 'wnin7 72X DNINNT7 710
77N N'n 8200 .Nan "7"dLNN
77N 7"NX NIy Nt ANINND
NI NAINN DI PINE7XAW NITHND
NI197 712" NN .ND 71 DMPY N79
NIVXDNA DNIN 27071 16 117
“ON NN 1YXQ! N7 DN DXY DN N'Y
J11n 7y 70 0n7 719 DN7W NI7IY

23

9

NNNX NIMNN2N NINYIa 0NaTN
1T 17 DY XD 271 712D10 10D
1270NDN DNXNA AT AN TINT7
JNN N7V 120V0N1 DINAID 7Y
N7NYNI N7D70N N'7'NND TN 72N
TN NPV AN DN NN NDTXRY
['NY 122pN .0NXNI NP7 71010
NTY 1vn XD DWW 1D MDD
N1J 720Y MNNN 7¥1911 NP X7
.712D1O] 2NN 70N ,19X7 NNNND
N7 72N 12D"O AT AN YT 12D
N OIN.YTD PNI 12 NYDNYN
TIVI DA77 X7 12D 712D"O 17 ww
JDAN7Y N7 N 107D DA DY

N1IN 1Y3N DINNND NIviava
71V NINaN 0'7'210¥ 0 TIND
N7NY .8200-2 DMIpra7 D71v2
TID AN N'N 027 7XNNTNY NNN
NINNX ."?78200 nT'N' 7¢ DDPN
- 172 'T NID [IPXIN TIDNY D7
NITHN NN 7N .NAIN DI PIn
JYDYD DI PJIN N2 WY ATNM
NT 113 7V 72X .0MTann 7707 N
NNTNL .NTAIM NIXYN NNNONN
DNA-N (NN NN NOPYNY 1T N)
NINA7 L'7N1 DNY NI DTN 7Y
NY7X2 1NN T9 NN IN F-35
127W NDONN IT 121 X7 NT DN D)
[PTN 70 NNNY DOWDN .1INDXY NN
1TN2 0JN DN NN DXY XN YDIY
“WN NT 1D ,|101 X701 17N NNNC TN
TIN N'QNW XTI 'DANT7Y N7 DDY
“win 01N 217'win .0'mdon Nk o'y
NIANINN 7Y1 173700 7Y |Inn V1o
7V JNIN 7INP'7 DX N 7N
DIT AN - ATINY7 YIND 7 IwVn

DN NNI- N2I17120D ,N1IDIDDN, 'V TID

111171100

D71¥7 2NN INY 7 NDN D 'N1Y
N7 A1 Ap YT AN M0
NTINPFNINN DNTD VAN 1D N0
NINWI."DIPN™ N7 1INR 171010
8200-v 'Mian NN TPon N7
TNI NWIN NN 78 T N
TIND [P TYI 70 N7 AN DT NNy
NI2D NNN 1D 719 X7 NN 12DPTON
NN Y'PYN NAN L|I'DN MDD D'WIN
'WIN7 NI712' ADN DY D'WINN
711 17V1 DN 12 2XN7 0'YIN DNl
1NJ70N ,]27 .DNIX "ILON" NN |I'D
701N 1IN DWW 12N N0 D'DIPYT
12VY NN 791 DN 7Y 1anT
DAY NN ."DDIPN" 0N 1D ,0MN]

GAZIT22

N1ADIDDN
Niatiin

11111 N1

71M9X 2T (

NTY'W DM2N7 NI97 7210 NN TN
.DY7 MIN NNP7 17w n78wN .07
“V7 AWON ND 7Y TNIM WD N1
NrNn 7y TIN77 ,ITn N9I1N2 NiY
712 .NI9NIYIE NIZAIDD 7¥ NIWIND
“VI NTNMWYNN 29NN 12T71) 117
72VN 7¥ 0" 2NN 1NN 'WD
INUN 1NN AT 271 yTIon | TV7
TN DTN 7N MUN AN NN
2NN | TN NN AN NNN

1m

TPON 2D 8200-7 'Myan 'INYD
JTNT70 R NN I7RY TR0
TN .NDNIND N7 N7XY 1TY 1NINN
"Y1 .1973 197 'NT711 DX 17XV DN

7'0) 7" NN 7NN LNINA12Y2 8200 ' TPON A N

M
1ININ 12¥ D71va D'N Dn])‘(
TIN771 JI2'Nin NN 1X"7 D2 DDNX
NNN P'NC.DININ NN YDNT DALAND
PN NN TV DYNN NN DOIN

720NN hNNn 7Y

7V DI'D YNIN NN - 119'DN 7'NNN
(ha"p TIn'77 D) "Dmrwan”
“p2 TN7 XIN NN TAN 1IN TN7NYI
YN Ny' XInw 'Navn 1770 0N
1Y NN 72X .02"D IN 119 7Y
TIV 'N7XY ."72100 XY NTRT7"
NNIY NN JNINN NXIPa e
NN'7XD N7 N'NY 1INWN ' DNY 17

22



M
7¥ '70DN 70D 7¥ D NIn 221D

N7 XIn DN 77NN DY NI9NNI79N
“DD 1IN 1M 7Y TDIN DT 0NYT
12NN XA N7N 7onw T DY 0D
N7 TV N1 = "0 17 N2NNI"Y
[91T NNXI' NN B! 7"NX71 DIVO
“X18200-71|"DN7 DA PIATN TV
N7N DMIND 7Y PO N7 70NDNn7 N

17w N737030171'Nn 7V D)

JA7W NIMNNA D'7PNN |MIVY PANT
127907 01701 72 NN 117 W'Y N7X
NIXI7 NIDNNNAN P DTN NN
ODII9N IDNN 7Y DNATH 070
DNN" OW2 1949-n 21D |7N 7
70 May ."721¥N7 N7 NN
NIWA N7 XD N NAIYNNIE DY
YIND 2IYN7 NYTIY N7 Nl DDA
AN N2 2 wA9NN 7aN ,NDOIPT
7V NNXIAIP XD NNIDNTDI N
719'D NO W' .12 WNNWNT7 TWONY
“2NN DND X71 ' TINT TIND 7KW
[ND7 NIynan D71y NIZITa 1N NN
N7 ITIN INCNND TINT'7 11D
[2 2TY7NX 7V 119D DY 7Y DY
73NV qID2 2N Nanann N'TUT
NN TR TIN'D TV .12 1170

JIANTNNT7N QTR PN 1T

DNIAYHINI 'il-'?-IDD ,TRADIDDN ' VITID

DI AN NI 12D AT 'WIY 72N
TN LIDAP 21N D) Y N2'07 11y
[PTN AW NN 127 X! DAY Y
STV DD DT X7 1NN -
TN NI71I00Y QYT P 1NN
N12N 1"NINA NavA DX LANTRP
ON-DINDDIN 7¥ NDXIVAI 77120 NN
N7NY7 '7¢ naIwnnl 178w [pm
TPONd 79 NIMNNA ANt nn"
79 NIMNNYT 7122 'K XD "78200
NNXIY Y D710 1NN '7NY TV
NMIYPYI Py DY N7 MIvpy
D172 NNIXDN X7 8200 .n2IN D17
NNN VIDY AN 7¥ nNpxXnn yin
7"NX NN DTN NN OIN AT
“own 7Y TPINT 7KAp N3N NN
[ND W' .DITPN MDD NI7NAI7) DY

NN NAI710D DT ANXIY

DN '7 17N 'WIYI NIvan
ponn "N .JNIN 1N97 N
NNNY DD NI NN
D'2'NID WOND "IN - wonn
MDN O"DD''DOIN DY
TIVY 12T DN7 1721'W NN
NINT7 N7DWN N1 .0OMp N7
AVIN NP D770 ' N9N
1IN NP1 DN'7X 710 D7IVnY
"7 N wdy NIwy7 710
1IN 'NEDIY AND TIvA 'l
.DWPYN7 N1 NN 19D7 710
Y10 212N DI WONND N7 1IN
NNI NIMWOIN N7X 1Q-1 PN
“yn 7V 119'D 19D7 N7
TN

INLIY DTN NN NPN N
"NIAN DTN YN" 7V 12T7
NINAXD NIMNND Dl 7Y
[T NOIPNA DN 1NN .17Y
“120DN N'NANN D2 NNILDN
JU7XAp n1an2 nDal Ny
1N7¥ NPNND 7V YT AN
"W Apnn inn nm Tyl
NPT 7K

Q1D '7IN D'NXD 1ININ 2T
D'IY2 NN DNINE N7NNNN
JUDDDIO NXNA NINPn
“NINN N2 MY Nt 2007
NMI71200 TN NIXOP 1Y
TIj7 IN |2V ,0DNAN 19700 OV
TIV 79 NN 1ININI NINO
NIL2 X7 "IN |71 11D NOIPN
Vi NN NITNT nwp anw
['"DT7 127 NWPY P NN, TN
DY 40 12D NP7 712' D
NINIDN7D N1 127 D'NLAD

GAZIT22

wonn 1N
DAY DD
DYDDIDIVOIN

1701'W N1 n "1on

TIVY 12T DN7

N'71D'A AT .0"J N7

Y N9'N NINT7

AVIN "INY D'77N

1710 D7IVnY
"IN DI DAY7N

'YV NIYY7 710
TIVA "DAI71 "'
"IN )'NID1IY D)

nT IN19D7 71D°

N'7 "IN .D'V'pPUDY
2'NID DI'N YOND

NN 1Q-1P"M2AD
NNI NI'D'LOIN

119'D 19D7 N71D'n

T'NYa 7y

0MI2'N NIYY7 DWTIY D'WIN
XN YOND INY NN .NIY 2IDND
1T |DTAND WY70W DT D0
17280 "Iwyn 1IN ann”
AN NXP Y PTAD WIi7w-nY
“WN' N71 21200 101 NX VI
.DNIYXY YN7 0'DMX DY 12
012N X'AN7 12X NINAN
N7 DWTIY N7NX01 Dnpay
NN ,NT 1270 .NDN wi7w awa
QYo .N'ININ NIANIN wOND
NT7'N.0M7WIN 01NN 1'X1
NINY 21UN7 NXIN 7Y Nbpn
77aN N'nwd 72X D7WID N7V
IDININ INI' NIN WONN NN
QNN N7 DT NNN,QIvN N
IMNN NJ77 NXIN N7 AN T'Y7
NMION IN.QIUN N7 NINY INYD
NNN D - 7N N7XWN NN
NN DD 7Y 1IN wonn
221102 wonn

1M

NTN 071Y2 NININN 7y NN
“OP AT ATY N DN NN
“NWI - NNNAY NININN.LT'N
nwa DINIX7 momnn 1
127 19'D 0INIXA D"ND ,80-N
NYY NINY N0 197 NIWY7 nn
,ADN70N AN PN YT NI
NIL TIND NN N
NN 8200 7V TPO7 'Myanwd
N7 NI7122 NXM9 7y 1210
VTI' X7 DNNI NI7122 Qnnn
NIWYY TY 712200 NN NXN DX
NINNX NIRIDA WIT AT .0T NN
\INN TN N9IFNNE NN 7w
1INV DIND'DPNN - NYOINN NX
NN XD INY NID Tan7 710

24



1197 MY 17 DNININ DNMN
17W YIAWN NN DDV D
JAWD DNNY 2In i
LPNTD WD NIDTA .0
MMIN NIDINI710D 171D

T2 AXD7 VAN
NN 7'N 7Y D70 NNd
VNN 7'M PYrTIDN 7V
DA DTN ATTIND NIN
AN T AT 7N DT
Jyn NN onn

=
L
¥

D"7NN NN NP |NPN
NIND - NNID2 T4 D'D1A
nwn XN L7000 n'p
T 0N P1Ia'na A N7
1ININI NILPY Y7 ND
NI 197 1NIN 19PN
VD1 VININN 7002 .Y
TNINI '7NIRT 277 DILD
nyn97 117V9 nanna 1
NMMIND NN N771D2
ON .NTPYINY  NMIDN

i I

N2 1'IIND 7'n
TYONDI DY
NN DTPT7 N2 TN7
12V N'DIDI'N
.O"N2Y D'D2'N7

E

171220 ,1"IDIDDNX

X |

27

0212210 NN97 WM
WO TIAY7 NWON'Y
nnMmynNnne anna
12 NIND D'7V19 17V

.0'9D

N0 w7 My
DY 7-2 197 .0"1nn
NN NN97 7'NNin 7"nX
7Y NYOwNn awIn
N NN 72 0
“70n My novnn”
nnnn N71vo "ninn
NTYNY NNN70n Q17
2NN 7Y NI71D' VA7
117V 2XDN NX 19W7I
TNY NPN7N NNPY7
DTN ANd TV T
T2 WINDN 20Nen
2018 ININ191 -NDA
D'1DN7 NND NN
nyIn 71227 v"7n
11790 1ININI 7KW
ATN NINY 197 1NIN
NN 19PN nannm

DN NNI- N2I17120D ,N1IDIDDN, 'V TID

GAZIT22

TIND 21PN
|2 NIwY7
"2 9NIwn N
BHUND NYVINT
JVITIDNI

112NN NITAN

DTN1'X

1T1HINTTI1

D1AY17aN Dan

|'711 DP'Y Q17N ,12VY7 MIND 7' TPOD

nYown NN MW7 (107 NINDAIT
72 NN MW NINENAXD 7Y NODT
wW7Un 72ynn J7"nX 7w piowin
“P'1 NN2NN 7Y '0N9N 7aynin NN

TN NNXINA PIDYN N7 12, 7K
[12'NN NITRN 7V 7ONDD 1INWD
TNV - MVIND TRDN NN DN N
NITHN .0'DODON DNY7 DO'w)
1713 NIDIYN DY DXVNN |20
XA NIN 7Y AT NN NNl
N0 NIDIYN N2I'NAN 071¥1 0'019
7V19 7"NXY N'0 NIVRYDN NI
TINNY NI Y MY 210D 1ITN]
7V19 NINY D71¥2 TIAY7 D3 172
PYNT T2 nIX'7NIpn - 7127 0
NINRN D) 1171227 DD nyan
VNN 7'N |27 .0MID7 1yn 0O'DINN

nN7 v NwN7 nphld D_]D

1ININ NOIN 7V N177D NADLPODID
DY NN VIND 7N N0 ,0NNXD)
12 |T'Wa NIRTINN 7Y NRINNND
VXD NN AN NXDD 12D 7N

NNITI 7NXIDION NN NTY

DN 117V DYVOWD DI7AVD NRITY
NNAT = "7N21730 NN NN 72y
WYNT ,NNITD NINFNIDND 11190
TN NIN WD 72900 .NINIPIN
Jlwya 'LI7N7 NINwNY id'N-N
1IN ND'D TPONd .0NINNNKN 0N
DY NN'M77 7L NDUDA NN NN
12NIN DI'N 72X NNID2 1'TD NAX
“NNENINYAY JID'N NITHA DINXD)
[N NMID IN PN LN A17) P19

26



D'TINN 17'OX .O"NAX D'720N 7w
700N yXa7 1D 17N TV IVan
NPLN N7ID'7 N2YDY L,QNIWD
“DIDDN 1A'N DX 0N L|IN'NAY
D2 NMIYNXI7 1NYX1 Q1IN P2
JINID D'WHINDA DD 17D 170N
P2 NN N'ONIZO'TA Qb My
JIIMND 7R MIND 7' TEONn
TNAWY7 NIY 1197 NIIWNXIT7 YNy
.D'Y9 NN TIY 1j7'2 12D TNDI

NITPN 721 D'221NDND 1NN
N7 1ININ - DO'DILD DY |ID'NN
NNXIV 17 W 72N ,N1MYDLD 0'ON
"2 NIPY7 TIND 2N NN
“IDNMIND NIYINT 2 9NIvn NiD
TNDN N0 ANAY T WVIT
NINTA 7 AW AIT T D1X0D
N7 X 72N ,NP0DN VIXPNI
N TN 71V97 D'WIND NN W
12000 TNV 21PN NTY'7 DNN
NN N717N0 NNT2 YI9pNY N7
MNN 0710 D'WIN 1D NjJ'oDn
IV 79 | T'Y2 NINAN 271 D'WAN
TNY D NNDN N NAI7120D DX
D'DMIX ININ.ND77 N7 1V T D'w)
D'DMX NNIN - NINN |AINNNY
NN NI NIIYD NITne X7
DIDIND 7Y DIONIWNDN 0'DIIN
NN NIDN 217'Y N TN 1'7y9!
JVITIDNE DML XY NNXIY 710

TN' D112 1ININ .DMNAX D'DANYT
N1NN NIDIYND NN DIPNINND DY
“On O'NIND 1INAN L17W NMVIND
DIIYONDI NIIYA NINTRAN DT
DI71P'wnl NI NN an7 Dn7
710 D2 .IDIWIN DTN WP 7Y
T 7Y N'Y DIDYPND 12NN DDINN
N7 TTN DN YINT T NN

PDIV NAXN
NNINNNN D11V
712 9p'nma
n'oONI79'T]
I'V'TINAI N'NAY
YNa PN NIn
npnn .n7v

D17 1Y "IIND
11112 DID7 |1
071V NINIPD

. . 1IN0 NN WNNT 117 TWOND
QY 719'D YAITIR7Y NIVXAND NI
.O"TIN' N 0IMONDN

1D NINTIN DNX'D VTND 'DILD
"N N7 12V2W NIITN [XND7 NIVn
“ID WIND 0N 17X D'DILNI 12 111y
2AXDD NT NN NI7N7Y my7 T
1I7N217) [PNWD 7KW NN NN
D71¥2 D2 ,NIMNIND NI71D'N DINN2

29

Q2UNNY TIND NN VITID Vi
INJX TPONIA NYAOY N9'PN N71D17
V1107 1720 'DNT7DNN TNN'IN 7Y
NN'N71 .I0D 1T WY 117712
“NINY 2XN7 122N NTYA NINNND
NINW TNN7 771 07¥ 1IN 0190 12
TP D |20 NN 7'9N7 IWON NIID
712 D11ON7 720 INXY IN7 DN
N9 NIN

NnidN 7Y 112'N2 02 0'XI7N 11NN
T7X0D 1ININE WA NID7 MMIND
"D NITAINT 2N VI'D N7 0N
10N NN NITAL7"NXaw N
QN NPUPY  Ni71100n1 T
TV'7 YTID 1907 N710'0 gl
TN NI7ITA NINZXN X1AN7 [N
2\ Q17 0

niNdI) 727 D2ID X7 12NN
[271 "7NAW 71230 T'7 NNNIX
NIXYD 78 NIIDN DYO ' TN 0NN
NMID7 71220 M2YNI WNI NI7IY
O'NQX D'D'DAININD 237 D DI
DIDMXND 17X 70 .NbWA N"7IN IX
PVITIDN "2 PITn N71V9 Qi
JMIND 7N Y

NAXD NPT NN VAN |NID
772 Q' NIINNND DNY1 DIV
NID'WITIDNE NINAX NDDI79' T
N7 Y NNIND NIDN .N7Y YNn PXD
.071¥2 NININ N1 DIL7 N 1D
D'IWA NI 7KW NTD AT NIDTA
“17 1010013 7YY NINNK NIRRT

.OMNQX DNV DNWP NI

AWONDI DMIWA M2 YIXD 7N
72VN N'DILIN NN DTP7 N7

DN NNI- N2I17120D ,N1IDIDDN, 'V TID

NX{P D71V0 N7 NANNDY AN
D'L"7NN NN AN XIN D IVAN
“NIN 72N 1M1 D'OPIN DNNTND
79DN NN DI'ND OV DM TTINNN 1
MY 07 vTIw WTinnl 00y
71ID1I NID'D DY NITTINNN TWND
NIAIZIDDINN PV TIDWAITNT.OD
JVXAD N7 NITTIPNNT NINX
N0 21N N2 Nba anpiny
“NN'O NTY NYIXIAL DNND VTN
DI'N ONT YXA7 NwXan N7 i
UN2 D'721DD D'72NDn N0
D1II0D NM WAUT AT VHINAD
[INDIDI NL'7Y NN L,NINDLD NN 10D
D'NYO NN .WNI'WYITID 2 'YXAD
12NN "2 NO'PNN NN DNXIY 11NN
NIDTA NNO9ANN AT O'NTN ONTD
2019-2 .WNI|'V'TIN |'2 NTh 1NN

GAZIT2z

DNt)p

npl - A'171320 ,N"1DIDDN

['VITIDN 2 712N XN AT XN
NTN YININQLMIND 7'N 27 7"nxa
.071y2 DXI7N 12NN

1N7Y NUDI7DIND 7V D'2AD 1ININ
TND 1N1IY NILPIN 19DDI O TN
PN 097N MWV NN nXN 2011
NN NMI7122D NI71I2' NIDTA LNID
NI712' AN ANINY VTN NINTP
[N M NDINDI DI NP 7D 7Y
1770 NN NDIWD DX 7'won?
"WONDY N2IL N2 NN FOD7I
N'7270N1 0'WXan yxa7 7"nx7 M
NNTNY |DIND NYA01 N7 NI7XW0N

.12y2 NV

DI'N NNO9NN DW"7NN DINN2 D)
“11 101 ,n7'72 DA D'DL DN .WTN

TPOID VNN 7'N T{790 ,PIN NIdD
DN 7Y N7 INONN NINED'TDYN 7Y
“TND NOIVN7 AIWONT7I MMIND 2ND
NINYN MNIND NIDN pIY7 Ninn
"N - NN DI TND NNIYDYND
DN7 VXD 7'N (1967) "Tpin" yXxa
“N702 .NIDNDI NOIVAN 171700 T
12D 1290 NNLRN 09N O NP
JINNNT7 NYPNN 7'Nnt NITM N
JIDN DT PYITID 79 N712' DY TT
2XW") NARNXIN 1127 Npn7na
[i7'N XaXn T i ninonn (19
QI'N .0MI19DN DI' NPN7DN DMPY7
D'7271T NIXD7 D'WIT] 12D 1NN
JUPT NN 197 NNl nbpa 7w
VX217 X 1770 nin'wnin 72 NN
TNANND 'Y NDIND - 7'1pna
TV NVIXID NIDPY YD TYIE NN

VI TIE




Ipnn p"M
DY TIVI TDIN2 N DNIYY Y

[PTAN 90% wn1 .7"7nn WN1D
PN VIDW7 NDWN .XN1IND NjDY
TN NINIIND N'YAD AR N0
2V272 NNIN NN NNN

7" v

7Y DT NID N2 MINYnY nn
JlwYn w1 .0N2 7907 712 DTN
N7 |NI'NIDNAT NN NP 1770 0N
12 NIMNY7 NNXT NNY DIPZNA NNXD)
,AXXOD NN 7V pnann .2002-1
,OY7 NININ NI 9D N77v Dan
'Y NIMIDNND P70 .20 " TY NIN
NIOAUNT7Y TV NRY 197 NIDANTA
“TPNNN 7Y 1INWD IDIN DT - DN

7" 7nn WX
“70NNY VNN 7V 12T7 XN X

NMID 171 N'NDIIN 1AW 1IDYDI 1)
1IN .|1127 DY 71220 DIDN
7V 12N1IY NNNIDN NN T2 DWN
ITINN THION 7V 12 TN 1IN .DODNN
T2NIDNT7ITY ANI7 PXLDINA Y
7V 1277 01 7 - "N NN
OUNAX D'WXANA 'V'TINN T'PoN
[TND 7@ NINID 12ITD N7 IND 17'NI
D1 DMILILDN DO'DAMN N7N 'NAX
TN 7w N12na 7'!NNn Nt .0"727
D'D7 N7IT2 NIAwN NNl NTN
DMXD 1DNINY 7712 DODNN NN
poIn NN 0oy NIRRT I7N N2
N NTAPTAY DDAl NNTAIN
72ILPIND 31-1 .DODNN NN DMI7
“DNILITPON NN 1227 N'w) DYDD
NIXD'7 ND1DNN X7 NIA7N NdWY
D7 "1N'WN DT DX N12NN .9"7Nn
ININ NINT7 NIT IN DODNN NN
12T X7 NN MPNAI NP NN
71719 NJYNA N7X N77N8ATNA PN
NN '2N7 N712'0 10272 N2y N
VN7 D'NIN WY N7 nwn TXn
201 YT YDIN NWAIT NNdDNYT
NTY 2WIN "IN DTN 200 7¥ M)
N712' NIPn 732 728,210 DODN
21UN NN - YoINn AT NN an7
NILNMF NN LIYN TXT7 2N N1 17
"D 2NN W' 7721 DN |INA7 ' TD
“WIN YD1 DN VX7 N712' .N0d
qAD7 AWON 'N NN NN NA
IN'DIN 'WITID 72 NTN DIDNN NN
TIND 1INI NID7NN N727 7¢ YNINI
NYI12 DD71D DY NTIAvN 7Y NN
nin

ITIND NN NYZNRI NIYITINN
D'NYO7 .12 V'PYn7 v VIXPN |'V
D'NTN 1ININ 12 DIPNA O'17 12NN
127X NNIT |9IND AWIN YN TXNY
NN DY TTIDNNT 2'9DN X7 |27
TTIDNN7 D'WITI 1ININ NN NNX
117 2Ny 0'NDNNE 2'01IN DY
NN DD DNIN T'PN N7 .12
NN 207 N712101 PRIv7 Mpn TXN
YN TXN 7Y NID7NNN N72P7 NIX
JIRY7 T TIV 7 W NNOND NN
1pnnu"n1

N1ID7 DN"NN7 721N DN NDWN
NMINT NMIDIVDN NNNI9 N2 NNX
TPON N PN 'VITIDN NI

1

1'ViTiN

TN NN NIYAIDY NINIDN NN |77
21D '2N7 WOND NANDA TN
DIV 1INIX ON2 O'NWIIN NN N1
D'NINION 7W ND'WA 'DND 1IN .0
1IN 0N DAY 7¢ NIY 11121
ND7NN AWON7 ' T2 DNl DT
JID7NNN 1720 7w N N
1pnnu"m

[PTIA N2 1" T 12'T DIdN 7NN
TV ."NNNN 7Y N9pNNN" NMID 7y
7V nIbDIAn 117¥ NIL7NNN NND
“ON NP1 702D 7Y ANDLPVITID
010 DINNA PV TIDN T

7" v

1IN NIIND D220 7N DTN
DTN TNN .DMWIXPD TIND 'WUIT
1ININ ON YTI' N7 "IN L1D7 DY
NIL7NNN 7270Y NN ,0N2 D" TINY
P9 NINWIY YTI' 7N N1ITNA
JIDN 72PN NN PYTIDN 913 NN
[2N1Y  NPNTRE NWIXTD TIND )
NN 7722 '72N,91D'N N71D10 NdINI
Nd>IYNN ,ND'DAY .NPITD TIND

1117 TNY

|“DN2IPND LN 77PN WX A N'Y

7v D'DIN NT DNID 7Y NIL7NN
['2N71 NTN MIYN NN |'aN7 .119'on
N727P7 'VITINA 121 WDNRN7 N
7172 NIMNN XN NIL7NNN
1pnnD"n1

N7 NIINNND XN NP N720 X
“ND1'7"70N WX DY D'INID] LYN
NINO TIND N'W WY NIN ON7Y M9
7122 2'NINY NDWN 00NN 770 2
NV

7"7Tpn WK1

['VITIN7 DNPAN7 D2ANIN 1NN
NITRYN NN YW "antn Dy ™7
|PTN 2N 72X NIL7NNN 17290 7@
AWONT7 NN WITIDN 7¥ T1{poNN
TINNLNIRYT 12100 207 NDVNT
“1N192 NINOD N'Y 7017 T NTn DI
Q'DINININ NN '2AN7 ' T2 0M1IAD 0'D
NIDTA'7 NNPAL.DWIY NN D 7Y
QYO 07 N'Y DINIS WTNND 0'n7
NN 7712 NIn .20 0nion" Xpal
7770 DIDND 770 7w D'7I0n
TVII !DIN7-2IND'AN 2NN OMD

pnpv"M

17V noIMN 7V 70NDNY 'D
.D1D7 PIrTa DN DNNY DN
NN 2 MMpn IN7 N1y
“DDN WOV VITID ,NI7120D 7v
D NTNT7 NN 7IKWT7 NXY .00
['2 PN 7Y 17W NNDIN NIXITIO
7NDIDDNNI VI TINN

7" w1

NIL7NNN '72PN7 2N DY)
NITALHNY NIIID IX 0711 DNIAN
[NIN 'aN7 LIYO TN NX7¥ ,DNIN
DNIYITINN DIDAND 7Y NINTAD
INIDN [N2 NPXNID'D N2 10
TPFON ND |'AD "IN 'WIVY 1DXVT
“7'2M0N0 NN R 7N L PViTInn
b NIL7NN N72P 'D'70N 7V N
Y'W N21bN N1aNN 7722 0N 0
NIL7NN 21D 0" 72X .N212DN 7Y
DINAPN 7V 112N PPN DIDND
710 NXDIY NID7NNN 720 NN
,TIVI NINT 0PN TIND WD AT
TIND NIV 071 DN DNYY7
N72p2 72N 0M1MY N7 DIN11 D12

GAZIT22

30



DIV 7N NITNININDAZ NN
N71NDXV2 NPN71 N'Aw P 7V 1T
|"TVI 12712V DIN77 DNND Y2
“N' N2IYN1A PINVIEIIN X D7 v
NDY 1IN 2"NIN DY NIDDIN DD
D'NIYI D701 N'N DAY 0T 7Y
JINNND

1pnnu"n1

YN7 N211n v 7w 103 D' TN
20102 0NN NIMNNI

7" w1

AT NN TINDY NITING 2'N X
VN7 '7 NWONY NIA'DINY T'PON
YW NDY TIND INEDITNID |0 PN
NIYYT7 0N TIND NN WYX TNV

JUDMP NN YD1 DA bIYT
pnnv"nm

"NV 717DD 12T 02 NONNWD DIDA
1Y .]12D191 11DV 0'DNN 7V NIXIN
N1 TN 2"NIN DY N71VON '0IN
TN NP [INDIAN TN O'NX
?0'DN''OIN NN NN NN

7" v

NN TN 2NN OV NIDNIvN
NXIN N 'DINTD INDIN D'DIA
YN 0DIN TIND nwn qpwy
N7UNNN YN D1 b1 N7wnnn
D'DN'N NN 7017 DNIN 1NN T'97
AWND ,ADPNDLDAT ATN'T N
(NN 1DD) D'INN DAY N2

N'WIN DNATH NTIVA DT TIND
JI7W7 QITND NITN MDA NXD)
ND7Wn Y NTyann'n7 7w o'n' ny
DN 1ININ DAY NINIXDA 7Y N7IT)
“2NN NN 11701 12Y |9IND w10l
NN 7207 WON ("INwn NI7V") vX
NIZNIXIDION NIM7Y7UN NIVOWINN
['2N7 D2 IX.AITN NTD VXN 7w
NIDIYN 1D 12V 10D M N7 NTY
DIAINAL 'DI7NT NRIY  D'DNN
X 271 NONN MIXA 017000
NNIND LYND .0MAT TIND NINY
N2 NIN'XDA D'NXNDI 1NN ,ND'Y)
AN 1X'D N7 WD MITND 2NN2
['2 WP WY TIN7 7210 "vin 7D

JTV7 DD FODT7 1N7¥ N7ID'N NN
TTANIN DNXD N DM XDAT
27 NI DI7win DDDNY 2 7V 117
N'NWII 7NIXADIO |IDN NN WY 72N
N'n 212DND MIPY NN 7Y N'72NDN
9"NY T NMTY' NN DTP7 DA NXIN
DIXD N'WIY NTAIVA 7KW DY
“PYND NDIXYN DTN D7 QNIT 'DID
TTDN ' N71V00N 101N NN NNIY
N

pnov"n

1IN T N2 YW N9IINA 1NN
NnIN'MNaNn JNN7 1N7XN D) DU
772N 7XN DAL,NIAXVANN NI
NP7 ND1D 11y .071V21 TN 1D

'NODN 7Y wIN'N A No1pNa
yDN1A 7Y P7N7 NNIN NP .0NNAN
nin

7"7TDn WK1

“NDD 1ININ 2N7 2 NN P70t
NI7ONDN Y NJI D'DIN 7Y D'7D
AWOIN 7Y JIDWR NIMINTIN 7Y
717002 DX 0T 7V NA'TI NYpPwn 17
Q'NIODNN NDWNI NPANTIN 7Y
N71TaN NINNN '7IN XD NNITND
“DNN 7WDNNND 7277 127101 NN
117 AWONNNY N .OTIPN PN
1PIDN DY AT DTN 191 NIvY7
NPNYNl 110 DN NDPR ,IND
"YYW 1DNINY 20 Ya) Nronivn

1Y 197 NDNY I'N.NMAIDN 7W NI
)2 JIDY7 177 N7 120V DY
NXXO NN NTINT 1D NN VN
1ININI DY DYD X7 N2V .NINN2a
TNI7 DINN YN TXN .OYW N7 " TV
"N D'XPA 72N ,0TPNNI N2
NN YALDN 7Y wn ITIXD 0N
QI NINNDNL NY1IA9 TIND DI
MIYDYN NI AT D 7V NITyn
1197 NN .2009-1 'XNID'DND
ATN7 N2ANP TIND DN MY XN
[2D INN7 NIY 'XNI |'VIan DODNY
TIND TINNND NI 70 NWIN
NDON NINY N2 7VYD NININ 19
NIN'71Y N1DDI N7XAI72 'y NIy

“11 TIND NN W D19 DIA7XAI
720 NI .NPI7 XY DINDWD DY
12 |9IN2 NDYND DAIN NN
wnm N1l N7y X7 1n7xn
7"700 7w NMIPNn NIDNNN NN
JlUNN 7NXIDION 2D NN NXINT
JNAW NN NIDAYNN 70 7w QN
n>wnn 7y D'72ImnY NTaIvn
“DION X' DPIDYI TR Dl
'UNN D1 NT17 piw Ann 78X

NN NNA7 TN NP0 AT 7272001

12X |"TYI VA 'Y IIND N7 D2
NN 720 NDNIND N2IYND NNAY7
N7 Y'PA TR nTavn
TNAW NITH RN ,0'7WI NONX
NNN N'WIN N2'NN NINXD N7290
PYNI MNP N1,V maw 20-7
N'W1 JNIVRYN My N NDT7Y
AVIY7 NIDYD 2'NNDY 'OIFINT
IDINN 7727 TIND NN NIWOND
JMPNINNN NDVnNn DY 9"Nwin
,2PPna 02 70 0T 12TAY aInd
NYI112 NIDYNNN 7¥ NIA'wNN 71N
NIPINKD NDWNN JTIND D71

33

['27 N1'DD79N N MIPY AN
pr 72N NTND NIYTRA NIpY Ao
“OIN TN NI'TH DN DNOIN TIY
INNIND DANN DD 7N NN NID
D'VIADY DWININ DY NITTIDNN IN
VNND .NINIPIE 07PN 10D TNYT
ID PN NYT7 NINITD AT 70 7w
"'V |OIN2 MITNN )2DN J1N2 0l
IN DY N7KWIN ANMXD NN )
P2 NT NN DWIY NI ND'TP DMy
21IDD DD NN ©r N2 NINY
N712'N NN 2D NN NIDIVNN
N712111D NIv7NN N72p2 INN7

DN NNI- N2I17120D ,N1IDIDDN, 'V TID

02X ININY QWIN NN N7 2023
“TTN1 D'IN N2'NAN DIAN NIONYT

Mmn

7" v
17V 7ONDN7 XY 1TOI0N 12TH
2NN 7Y N7ITaN NIX'OIN NIN
TIND N917N2 1ININ ."'DD790
-DI' NINIXD 1T .20 |PT AT NWID
N721N2 TIND NP NwXan nmie
TIX NINY 0DNATN .D"awl 7MnX
Nn>ynn DN 017 DMWY N7 0D
DN 7Y NIvownnl 11 nvpn
N2IN7 02IT NIN OMITND N2

GAZIT22

NIYITINE NIND ANXIY 7Y 01
7V D1 |VP7 2N NT 72N ,b10]
“PYn .Navavn n72721npTthinnan
RAIT N7 NP DT TIND NN 1Y
DAl N7WNNN ITIWND 773 7w 112N
“T1 NMARTIAN 'DION NN 7Y
JUNITNE N'PDY DY D7 NIwA
“DNN NIN 7UN7 702 DIN'WN TNN
| TS NPIMND 7Y NWT7IWDN NNd
71V NN7ID NTY NN 7Y 7K
“W'Y7 071N NN NN DY | T
70NN [pNn 7¢ n2aNIn 7107 78X
NNIYDYND MIXa 7773w 78w

NIA'D NXIY .A7I0 TANNNT )XY
NTI |'VI3an DdDN7 DTN X7 |nay
TN D'NXNI NN |MYNN P7N 0
T2V LNMIXY NN NN Nolp
N2NPT NN 12 2X02 NP NTY T
NN NOXD PINXXO7 IDINN NINd2
“DIDDNI O'NXNDI 1ININY NTAIVN
1ININ 72N ,9DN 7V N2'7n 7w N0
2 TAY 2WIN NI NNT 7017 DT

JPON TN

pnNn LM
NN T270 0'D712N0 0'DANN TN

32



77120 DILID TPONI N71VON 191N
QnIY 78w AN N7 7m0
JITND 1712000 119w 'TID
171200 NI712' WPN7 7V19 ITND
NP'oIINN 0 NN 1IN NI
NITIVDl NN NIXAON 7 Qniwnin
TN TPID NI T'HN 7KW
N117122DN DINN2 NINTY NNRTNYT
P2 D'TEIDD NIN NDTPNNN
DININ NN NIXINE NI7ID' DIDP
ITD NT'2 NIAXIN NI7ID'N 70 NN

DNIDNIYIEITND NN7XN7 N12NT

vID'wi

1721 'DINin
D'WUIND DD
D'JNNN
NYNNn Nin
INT'NW DI'N7
.N2XD

NN N7 YW QTN NN |'D
TWONDY YT D'WXDNDN
¥ NN WPN7 n7 0N
TP INT7IVR 1TD NYN9
710 NWIY NNV NID2 WID
N7 N'D@ wnnn NIIND
"IN .02 WNRNWN'7 Nbbnn
NIONIYNN D'WPAN N7 1N
12 ]'D DY 0'DN! VIDPT7 N7V
D'DN' N710 017020 12NN
D'XIN 1ININ 72N ,10XV]
117¥ NIDNIYN NN N7
NIYTNI N0 NIVpYNY
niva - NIN7NEN - NIX1)
QN NINN 72X X0 NPT

AP0 TNY

nTN7 PN

DDPLN,|ID'NN
N"ADIDDNN 7V
117V N'DIN'TA
n71V9 7V 121D
DINN2 N9NIYD
,NMIIND NANN

P AMNDN

nn'N7 Ni71yoi

oy TTIDNN7'1)

JUIINAND 'VIan N'oN
7119 7D NIND 7w wIinn
719,010V NIYTD Ta1 Ny

IKVNPNA DT NI NY ‘ .

D71¥n 722 1100 'WXan |dI
NOPNY NMITN DI'X NTIPI DNIND
.12 NNd

XD DIPLIDT 7N 7Y 12NN
191N NATH NXI9{77 7NIXIDIO
NININD L[INLAN INNA N71V9N
ITN NIQIX'7 7121w |9IND N'727001
NoNIYNN NI7'Won .N1oIwn NN
“AIDD 1ININY NWNDN WYNT T2
“NAI72 Niva T2 71V97 TN 017

JNINWVTDTI NN

NIIX2 11171200 7X27 DX 11NN
217'w N DT NN NPV N1RDPON
TTD DY NPDAIYI TNITNN 2ANINN
TIY7 110 TPIND NIN DILID LN

35

LO"™MITN D'DI*NX

VN NI 7Y DN DN b
2 NMTN 777 Dipna N7
N'DIN ,ONNN NN NTADNY NININYT
7V X' D712 NNINAY )27 NT7VI10
NR9IIND NIYYINY NNLP NIITH
N1 DN NN NIZITA NN 7
Y700 NI2jpya NNITNN NI7'vol
NN YID'WN .NINIPINT DN 7Y
DMINTN D'WIND-'N71 DD 1701 'D
N2XD |NTVNY DINXT7 npnNnn NN
“WIN 12NN 72N .DINNA DY 12D
NTN DI'ND DY TTIDNNT7 |NY D2
217 172 NIoNIY Dy n71yo 1"y
N71 DD 721 YO 7Y NON
[21 27N NTYT7 1V 197 DWIND

ANXY 21PN NTYWA NIDPY NN

DN NNI- N2I17120D ,N1IDIDDN, 'V TID

GAZIT22

D'DDIAN 0772 NNJ 117 W' )2 )1N2
NMITNY

noNIwa NN 2"nN
VN7 Nnvay  Nnvn
JUDINTIAN D'PINN

NINPDY7 TWONN N7 2"NIN
NYIINN woINa vIa97 0N
JITX

nnnon7 7von  1"NX
[N 1N ,01Pn 722 NINn
.ONI7OYTT7 NIOTY

N'XADINT 7von 2"NX
T2 NIYNNN N, NMmIPEn
Jniwn ninetnn Nnn

17 ANT7 wnn 1"NIN
.DIPN 7221 DTN NIND

D10
11PN

71NDD NIT,"IPINDND NNN TIWNL N"ATH '1MIY7 NININND

QIyLID  JIA'DIOIND AN
NIFTNN 72 DY NXIDAIN DNDMID
"N NN D'PFODN NNIDI PNV -
WYNT T21 D'DNI7N NINDY7 NNy
NIXIAP 1IDPA Mawn N 0TIl
VN |72'72 YINN W .M TIVDA NN
“PN7 010NN 11NN 2220 DNIDY7
INPIDD DWIAP DA'T7 AT NN W
NMINXN TN NPDINT NN T
2NN NN THNYIN 7Y 07w
1"NIN2 D91 7727 wTN n71V9
KW DY 710 QN7 71v97
7V NI2'WNN NN YITN D) N'WIn
DINNND DYV N71V90N 01Ny
N1N7 2"NNN NINE JI2'NN NITPA
TlwN 7w NIZNMILMDLN NINT7YN 7V
D"IYP17" 12 IND N 0T ,NION

.on7037)

JNID Y2OIN 7Y ban TNvY VJ'
11'D ,'DINN DA LI NTHN
NI7'WON TN 2A"NINT NN TN
7v ND'ON 7V NIYWI NIPIDND
“DIDDNNI NN NI7ONDN
N7IV0 qINY 7y Niywi 117w nn
VNN 7Y 01NN NN TN
7 LDPLN LID'NN NITPT DN
72TN 7Y NMINTN NIDIDDNN
NN DINN2 NoNIWN nN71Vo 7y
TIN7 NI71V91 ' 2NN NN
JITN OIN OY TTIPNNT7 T2 AN
.om

0IN7 INIX T ADIVDNN YN
TN NN NNOWNDY NNITN XN
1N D122D7 IDIN ATHNINTD |IND
“DN ;121D 7Y NIDN M1 N71V9 19
DY 0912 |21 NN N7 'WX
N2IL7 ,NIPTHA [INLIN NN
2"NIN.DMINNC 7Y NIDIYD NYVINn
QY 78 NNITN NIDPLIDIN N
JITND NI 7Y IDwNY n71v0
N

34



37

S
- ;}-4;

& .

| T I'"V'TID7 3pND 1''N |AD
NP NINJIAN,DINNND DRIYYN I AXDNPIY DN 13" YX2N 2"NINY 11100 120100
[NDDIIONI PNI'VA N71IVD NAIDT7 NA'DND NN TN 'Dllp}i\{) (right-size) "g'_!l'r-n.mn_
WUUNT 71D N71¥97 027 NIND 1IN JINNND 11IRYaI v'7 Npwa It

NIDN ADI T ARITHA MDA
Wi

ITTN 'WOYY N7X DN ITD ND'WNT7 DITVIND 'Y NINDN P
DP"IDN 07N 97X 35-D N7YD7Y TIV] ,|XDD!]
["TY NMIDI PXIWYA JWDNDN PIDWYA DI 1m<1-ﬁ1xm
“ON 117 W' " TYY 012D 1NN 1710 DINT TN TEID MIinD
"DV MNIYNYN 190D NTY NAVIN 1IN YN NIYN1A AIWN T

JITNN'97D 117w npn 7y 1Y

DN NNI- N217120D ,N1IDIDDN, 'V TID

GAZIT22

mT
71l 0NN L,|TY N'WIR D) )D1 X
NNINI NI'ZNWRN NI7IVDYT7 N7D M
NMXY'ANL N71V9 '0IN'Y  0'NYID
“MYN DAN N2 77 YA Ndwnnn
J71¥97 DMINIA DNN TXD1 0'DINN 01D
V9 7v DINNA NNYTN N2XD 78w
1INANI 'N21AN [T'VA 19NN 2NN N7
INLMN TIWNN TIND N1 D' TNIT7
wIN'W7 van 721 ,7"nXni '7Npn
LIX9IN NMIDT 'VTID 7 NDN |NTA

T
e
NVOW TN (. 7'D) DN
n"2nn 7y 1PN byn X7 2127
VT NN VIDYT7 NDRN 7NN

.NT2NINA N71VONn 7y

36



DI DMDY'P D -D'NDIVYN DIDION
“NDND NNIN ,NMWN ;0D"DYT N7
[12DN1 NI MA7 pPyrTIn 7y 0170
O'N2 12NN 1T N1IDNA .NID NN
NDPY NODI NIINNNL INNY7
SNUIL |"DNE NMIN 2 Nioniva
“N2IT '2n7 D'DIN 1NN ,NWY7Y
I72IN1 NIXIAP NI3NANN 7Y NI
,IVIIN1;NNIWA 020NN D NI
7V NIN71Y 7Y D2 0'72NDN 11NN
,0' 10D 011Ny NIDIVDN-IND
121D TIV "' NN 1IN .DY7PNITD
NIN2N DY 17002 17V'W Ny

7Y g1D1ya

D'PoIY 1ININX
nryaa
nNyn 7v
D'DPON
,0"NDIYN
JIDN7 'V'TID
,NIID JNN
nannn
N""DI7JIN
-IN"2l

1" ADIDDN

|"ONDN VAINN YN700D NIV 2X{)
72IND N WMTIDN TDPNN NN
QMIPND OTP'Y (12D .1N1ava 17X
Q'DIN N7 1INIX ' ,0"NINN-1
“lpM N, TNN DINN2 O'MNRIN N7
"y (771 N7) 2p'va DMoanzI 0o
N2ONNN IT 1D -NDNXT NNV D'YXDN
“TPNQ D2 72N ,)"DNX2 N77INNnY
.D71yn 7221 nnwynalnm

NI7NY 7V N1y 1DNIN 700 DW7
INDL'AN DI TD TPINA NINXDY
D7DV NILW |NIVXDNXA 7'N1al 1)
“ON' DX |IDDN .DAD NRNY7 07100
710 N71Y9 101NW7 NNI1ODT79 W
“VNN IN 'DI9N DPDN NI TPNN
NN Ny

NNIN WDV TY WY ND TN
NnNn1a7 X P71 mw o omnp
"N L,0'WAN 12DM) .NIDA NN DTIP
12201 AYITID NIMID 0Y 1230N
“ADDI DT 1NN DD N 2D
NN DIDTPN DI NNIN .NIWY7 07
1907 T2 AVnLNn 7Y 7NN
NN 7w DNA-ND g7n7 N1 NN
NNIN DMWY DWIND 7'Nnna
WD DY D'PNTN DYVTHD DNAND
|NNY AN AT NN WYTNE NNANN
30-7 Qb2 TPINND NT NN NN 117
VX N7) 38 7¢ VXIDND 722 ,0'WIN
TIY DN Y2 (1T A0 X710
NN D220 0N 0170 - |"PN2 1M
NINNO DX IWOND AT 7aN ,N'win
DN DPINN 712 JNNNX NI7IDDNT

.ONINN2 D'DTPNN DIINN 17V]
NN 1INIX NIV 7Y D NTINT
"N YIIN7 DIDD 1ININ 701)
N2WNI NINDL,NIYNIN 027 Nin

39

21T "IN 7WYNT 7¥ M7y 7nMID
NIIYXY NIYVIT NP 1PN N
NINNN NN 112N N71 NN 7Y
NIy 7 NIDvNN AN N7
,ADN DN, NIN) NNT NN
(NN

NI DL N7 0171 1370 DND
NN 707NN DWININD 7Y 1IN
7V NINXIN7 D119 TIVA .oV 2AvIN
NYa1 NI YA 73 N7 0Tt T
NI'Ya 7y 02 .|F"MIn 100N NINY7PN
AWONY NIN7 712" NIV NIMDY7[N
117 NWON' D'WTN D70V IN NIY7
Tnvaane

["DWINN 7Y NT19102W NIN MV
N1Y2 NNIN NN IN97 712! N7 NNN
NIyan b7 |nnon T NNINA
INUN XD NI2TAY NI
TIX DAN NP2V N qPEn
TIN71 DONN DNXIDI N DD
UNNWN7 NDIDDNN |DIXN NN 73
D'WOND 11NN, TNN WAT TIVI.0N2
N7 ,0712'n NN DIXV'Y |INND VX7
D2AVI'Y DINDINN NN 9'7NNn7 'TD
.DN7 Y"D7 XN7X TN |ND

N'N 19'DN NN T'YN7 NONK T
N2 DI TIND "N 1NN - 11D
7V NINTPNN NIMI7I0D 7W n70
72NN NN'XD) NIDAPAE Niva
INUN NN IN N"7DNX N2y, TT1a
"N D'712' NN DNN 72N, (707
NN INN7 D1 DO'7D0 DNIN NIYXD
IND DINN NITYA D DNYT7 7V
JUDIT NI'YYA2 0DV AT TPNA
'V NN D'waN7 nnay Tn
T2 )00 T 17V "INNA |nNon”
[121 X1 ,NI227IN NI7RY 7V NY7T
11 NNYA TAVY PN0 100D N

DN NNI- N2I17120D ,N1IDIDDN, 'V TID

NaXin

nTainon

11200V TIT (L'7'0) n"7N N2 7010

NINND 71D MXNN NAXN ANIN N
“PN2 702NN N7070N0 PN XN
7¢ AN 19N T-INNI 19N Y

0NV 1197
TN 127 n'n
IND 0IPN 7Y
n'mnn

0P 'WOVI
L1'NI12TN

DN ,I’y"nni‘
e, |
-

™

=

2'2D I7W NWINNT7 X7X NTN AWINYT
|9IN2 PIDYT7 N7ID' 7W 1NIDN Wi
"N Nva" o niwa o,
270 TID' NININA NIVINY N7NXD
JIMINN- [nY N7ND 17w NI
TIND IN NI9MINA NINT 2 ON |12
12VYD AW N1 ;0DN01Y D'XYI NN
“AN" NIV ;IWOYI NI NT71 N1DT
INJ9D N1 |NN9D N7 'NY - "NIVY
,MONINT PNIY 'NIT7 NIVAN |NY
N ININY - NI2NINT727D ,01aNn
TV D'TNIN T'DN N7 1ININY D'wM

910N

NNNY 7IDNN DN PTIA N2 "T
“17 ' N7ND DMV TID77 710" N7
DN 071 N711 DILP 0N
NDAITD N1 NIN .0'7ITaN DMATY
NN DNXNY DWYINNND NRIY NN
NIt (1Ivn 2'ANN) N7L7LN
707T2,]122 1DIT 1IN ON 72N .|ID'N0N
NINN N2N ' NNITND N7D707
TTVIA 7W NIDXYN NNXNN NN

LJWTNENNI7110D 7V 12Taw 197
DI7'NNN 91D 1ININY 11277 X
“Vn 710NN DL .0DYT7 DTN
|"DN WX 7 INIDT NN D1 7V 117
1D 10NN 7T NIMa nn7w 1avw7
71X 7V 0217 127V 1221V 70'D NIN
NDONNI NNAYND NINTNO NIy
712 12NIN DY'N7 N7 .NND NIDON7
D'V 7722 - |INJQ IDY NN D'NY

7NN

719X 17T1,D10N NADNA INN'wA
WOND XINY NIMNINN AID 7y 12T
OIN D'NAN WOND XINW INX NIN
19D7 N712' DN7 W'W N'7ND .0"DD
72 NN |'X DN 02 17D2 071,190
17 121D 0T .119'DN 7¥ 02NN
1Y) D'WIN NPD 0'NIWD 1197 N
S17 NN 1701 (TN N9 O'NXD
'YWOYI NI 12D 7@ IThin 7V N7
N NI7'7 DNIND .01 12T D
N1AID7 WPV [DA AND TIND NN
DONI N7 IN."MADIVDN 'VITIN" 7

GAZIT22

38



NIN 17N DMNIN DNINY Y I
“ON 'OINY 7V 73¥nNin NN 2'MNnY7
[INPNXN 1227y D"WTIN 197 .71V
,7X01 7w Mpnnin 7170nn 0y TN
N MDT7 NIDA7 172 NUNONI 9900
12 190NYN 7702 Ndwn NN
IV 1T .0'WAN 100-D1 0'O nw'non
JMIVDYnE NINN NNpNn. any
NIXIN7 DX 1NN QT NN
DUDTPN D'NIDI92 DNXIN Nl
1291 NIPA7 DOIWN 1N DNY 1T
DUF7 NI 'WY7Y My .DWIN TIV7
NMPY NINITDN 10D |1V 'Y TIY
270 INX' DAD 1201 NTn DDA

N71Y0 10107 DI

7173 NIDTIA XD O'NN 1NN
D12 NN 7XIN "IN N71V0 10INWw'7
0LXN7 MIYNY ' 737 NPT
VD MY NIDan .qniwnn yon7

qm

?0'27In ININ NO'N7 TN

N2 NI710 NN NN IR D
:O"TDID DNILPI Y R )
7V D720 NN NNP7 NID NN
NN DN NI1A71 NNIDNX7DN NN
ATY7 - "+X"DN" 17 NP INY
"DN NINID 7V 0'2N1 DMI9'D 19D7
NN TINT7 117 AWON! AT .NIMLID
NNI TID' NINAN 21727 DaF DNAT
NI N9 I'X .17Y NIYLN NI9PN
719D 19DN2" PINN NN q'7Nn7
DNAT DIONY7 17 Y7 N7N "DN
NIN YN 1DPIN 0TI DAIN
DN N7V YN LNIXT7IND 7Y
UNNa "+X"OT" 17 NP INY LN
['V'TIDN NM7'npa 017210 01707
NIN ,NNN70D 'PNYNI 0NN 10D
PTN7 172 NIw'n npXIy bhong
SN INAY7 - ' TRV NINNN NN
NT .INT IIN7I DIPNY NN DY
DVO YNINNY Nnn7n pnwn X7
N7N DINN N1 02T 17N NNN
TINT7 D'WRNYD TIND D20 DY
["VN 7Y NTIN7 AWONDY NN 0T
nin

41

717 DMPNNT7 DANN 9102 AT N
JUNDAIT NND NN 1IN ?0MDI)
D'TTND O'W7 DO'DID 11NN ,7VUN7
7U NN NINT7 127 NWONY
NINIPN 10D DWINN N NINDD
VP NINN NTIAY LNY7Y DYown
DTN 77pw7 N N N2 12D
nN7 DN 0"N71Y PNN DD 7Y
N7'MP3 NNIN X1 071v2 MIpw
J7ID 7N DRIV NIZNAYI VITINN
DY NIX7INDID 11102 ,NWY7Y NDAIT
D'aNIN2 A'DIZIIN NYIIN NYNIN
N7 NIYOND NN .0'019X 0MIDNIN
[IDX 102 DIN'N 1AXD 710 ]2DN71 12
TINC-NNYIY NDAT.ODNT7N IN VD
NITH "2 QN TITNY7 OXIN 1N
“NIY DN N1 W DNNLDT INT

JNNIN NI7ZN L NIo

DN NNI- N2I17120D ,N1IDIDDN, 'V TID

» .
| T22

B AMIPIDDN VTR

,0"DINA-11 OYPNRYT jon
KDNT "1'nyl o"pigm .DpTPnn




NI7IY NINNDN 772 072 -0 1D
7Y NINND 17X ;000 NYITE NN
N7372 7V 1 X71 - wpin Ninn
ININD DXV TP NPLY7I9 IN
NINT;TIND ININ TIDD YDA 7Y
TINCI7N - MR NINNDA DRODN
N7 12D 1771w 15-35 X711 DY
NN 12D |'2an YNNI N2ONNN
['VA NN IDPD7 17W N71D'MY DY
;02WND NNXD NTA IT7 N29NNN
NINANY TIND NINYZN NIXAD 17X
NINNDAI ;Y191 TNON DIDNNDY
JlY NITYI'AN 7w 12N 01770
27 D2 DX Nl
212NN .N1N9Mv OWIVINN
NN 9IN 1770 NITIaN 5 7w
DN 12WN7 1770 NINNDN
“p7 N17X' N1 1DWNN NN
D 72N ,1770 NINADD NN TN
“NIINNIDYNDT7 N1IYVTN |0 DN

NPIDY Ny pn

1AvWpn NXin i 1awnn .‘

NN NIINNND D12 .70
“Yypn DY NI N'on' npnaan
“V7 nNwAn NI NMINTIN 10N
n"IN1 WP pnun pnv7 nny
DIPINNAY NAWN NI 1D V0N
TANND D'WTINN .OY I TN
['Van 'Wan D NIV D7 NXY 0N
NINNN7 1N2NNNIE NIN9{INT7 1D
NNN7N1 N'DIN7 ININD VI'D7I
NIYIAPA NNXNI NN .NINIPIND
N7 0T -12121 7710 yN72 DINNND
NOW7 DTN 1ININ 72X 1221 10D
J12N1 NIXpap 7w

FNOWY MITNQ NDONY 7NW N
NI712' DY ,2'X1 TN PN NDON)
NAN7ID1 NN NPYTDINIT727)
AITND NITN 79 anpn Nirya7
MTTINAN |0 NN DY NIAYIN jnwd
N7 7NAY - D1INPN DNIYYA
72'"D7 ,0'7 D'7PNND ,0INN 702
NI NIDII W ZNAWY7 27 .0l
NOPIN |NYD NDOYN1 D3 7KW
D'7NIY DN .N1D 7'YON7 DDNN N7V
[PNYD NDONI N DINTND NN

X IDIN 7Y TN TN q'D
“01Nn 7"12N NDIWNA DWINND
DXV "7 mpwn" 7y DX
12WN7 AN Yo 1IN NAToN
DN NN AN I 07NN
TINC.DPIXD 12 ANt TN NP
DDIPN 0MAYD 02 12 0NXD 1N
12WN2 NXDI DI 12NN NN -
X7 0'DAN DANINNY NIV 7Y
TPINT 7Y VI .DN7Y DNIAXYT

T'70INDTIO] 97NNN XD

VININY DNIN DNA7N .0MND . . 122N NINIPD N2YNANNT 0T

D'MLMIDIN DNILYN7 NINN

IN-|IN n]le-I, T121X7 NN DMYOND NT7Y
N'"7DN NPODD

“NINY NDN' D''DD791N .yNInI
7" 1N N2 VI PN 1

“DD 1INAN 12 |OINAI NN DIND
“DN 1ININ DI'N.MINWA 17V 070N
NTID7Y DINY DIXD NN 7V 01700
O'NNAD 1NN 12V [9INN NN MWD
INVN .D7ID NID D211 NN NN
7v DY NNd NN 2023-7 ND1D)
7119 - YANN 12N DY D177 NIt
JNAWYT7ID DAITN, 71D

JINN DT NIDWNY INIIND NINADD
PIY NJIWNI DYO N7 1T e7en wT
INYN 72N NN NIDYZN IN NINND
TN NINND 17N NN 1770 NINAD

43

.DINDN ITD D'AX"N 72N DN

T APN7DTPAD 100
- nDn"DJ n'7 1"”" NI |'D 710 XIN D7W MITH

TNUD 2N NN VIPPnT7 nxin

.'ﬂl”D\’JD ”l-llx n' ANIN N7 DT .12 NXDNDI NN

[ID'NN NITRNND NNXIT NNY
“TVND NWY IDIN AT 72N
JNN 12 NY'PYNDI NINN ININ DO
7oNDN7 NIXTN N2N7 DI AT
N7 NIMITND NIITRN - NONN N7V
72N 2"NIN DY D'DNW 7V NDNHND
AT 7Y NITD NXY7 NINNOND
NT .NXN 2"NINY MIpnT7 "D
DTN D712 N2 AT NIN'XD XD
NN ,'DINN 0OY Nbpn - 071D DY
ITIVDN OY "INTND,ININD DY 1D
77N DX 11NN 17XWN DY ' TIVDNI
VIowN TN NN 72X N0
NN TN NIITN 7w 0'DNN 7Y
19NN [ITND NN N9 |NY wwnD
.0NID'D7 |NXY

DN NNI- N2I17120D ,N1IDIDDN, 'V TID

NiY7 ND11O0 NMIT

2023

W ,NOININA NDN7D NN NN
12T "97IN 71231 NFODN NINY
I NIWTNIE NI N1 2 217'w0

INT'N2 NINNDAN
wTINN QT NIDWN)
N7I1T .'w'7un
Y'W NIIYN1 DYO
NIN'7ZN IN NINND
INYD 72N |[N1'N2
1770 NINND2]

<INKX

VD NINY 7"NNL|“PNX2IPNN D"'NM

7V 1277 7210 D71V .ITD NIN'XD
0Mavn N v - "Mawp-1"
DI7PN QWD .NT 7Y 0T DWOUNY
JIVn NIN7PNN NPIoNn 7y Viown
N{PODN 7Y NN NY'OWDY NN7
N1INN 7V DYDI 12NN NATR7 |ITN
"XV D7IVnY X' YA .NOINNT
DMAYDN 1AM DY TTINNNT N
“NNN DY Q10 T 7Y MOIND
1ININ DN INDINN DMPIN NN
.Dnvpg X77 IN 1DIP-21 D72
D71V7 TN D'7'NND 1ININ 7V19]
TAN TXD .|'DIQ"NIN 7V - 1ADIP-IT
7V NYI DITAIY DPFIDNAY WY
12N W13 W IWN TXADIHT7Y TINK
DN -9NIYN NIDN 17 72X TNIND
NYjI 11D NIN'XDA .DNPMINND T
Yv NINNY7 ,UXDNI NP7 N

T NN NIPYT7 NIDIDY NITH

7¥ NI'vil D'PoyNAn 1ININ DN
127 N12TN12022 NIW NN TN ,IND
N - N9 TV 7IDNN 7Y NIvany

D'7'n NNd ,N7'NN ﬂ'\’JN']

2N NNXA NNN 79190 - PVITIDN 7V
JMINIXD 11127 ToInn" 7w 10D
,AYP NN N0 ND7IN T NDNTD
NINIIODL79 NI YT NI R 1D
1T2INN 'WIPN L0 NP PIoil
AWN7 J'NN7 12D NN VTN 7w
JNIN NIXNDT7 TR NTNL,VTDN NN
NN17 ,|'an7 12yl 117 1y n17on
N7 0T 72N .017'0DND N7 12D D7
DX NINY NN YT TN WY PN
“Win'7 7121019 NATN 72w N
J2D7190D IN 'DN |OIND 12 WDN
TON7 X' 17W MLDAY 'V TINYT
7910 0T ,QMTRY NDINDNY D |2
NDNN AWND NP 20D YNNG

7'M INWN7 NdoN

D1DN 170N DN [PTIA NN AT
[VID "IN 72N ,0NX'O1 01N NINXDNY
DT - X9 NN AN N7 Y
02X 1ININ 7Y NDPN NINX
AINNT7 NYTI'Y NDNIN NDIYN N7

GAZIT22

42



NN9 NVIIN T 7V N 78w
DN DY NTTIDANIE NA7190N
IWWXDN N NP2 0 O'wInn
19DN N7 NN MVpY an .ann7
O'NIT ININY AT N7N D'ININD
NTNONIND NN 1T710W D1WX
ANINILN NN 112V X7 DN M
P11 - 7202 0'byvia 0N .N7Y
“17 0'XI1 DNl 0'DVID 0N ,DNDN]
IT .7IDj7'D]2 ON7Y 119'DN NN NI
“N2 OWINON NN NYIVY n1iann
AT NDIDN NT'NA .NANNND N9

11712y 10N e

7"NXWI MY D P71 TLD N7 NINX
“DNAY DINN IININY NN N YID
DX ,N7"70 YXDNI DMIXVYD N
DX DYDY JNNDIYE DTN 7Y
DVYT NI - 0'2271 7V DNAN D'POITI
101 7Y AN PINT7 T N X
770 YXDNI NN 2V Imn

mY7

NIN YN 717N 1ADIDDNN NN
TP 7Y DD YN DY ATIY
NII'DN DY 2NONNY "DNION 0'9)
,NJIN] NIN'AD) "N 111" 7w
NIN 9N 917 (N122 P12 7N0XIDID
QUVN 7ID NDYPY nyiap nva
[IVD7 AWON .12'7V ¥aNN 1NN
DI73 11D VN 7001 NIV IND UY
JONN 2VIN N - NDIYNA NT7ND
DINIT 1ININY NN NXY 2N N
DIVI'ON 19DN T N7 NNI7 X
7¢ NNYIVNN ITENI2DN T N7X
"D NN 717 117 NWONY D'AX"DN

.0'21N1 01NN IDD

7190 N'X23DDNI N1'DD79N NIYIN
NININN 2 gIinn Y N2 Ny
X7 N7 N NANINT X7
"D IDINT TYI7 DNIN N2 21N)
N7 D71y2 DIpn 7221 1PN DT
72w2 DYDINT DTV 7V DN
NN7N NP NN NIvan .n7272

NPXDY NIYTAN NIMAID NNd TIY W
N9 - NINTINNNIDIDDNN 172
"W TN ININL.7WDT7 DD N7
YN 72N ,'DIN DY 9"NY 7V N1y
.DNNNXD D'WTIN NINYN 'ODIT
“NN N"7DN NPODD NN NIWNIT
NNN7N2 N7 NTY7 172 N'DIN7 DT
IND NN SNIVDRD VNN DT -
N'NY DN7 NN Nl TIND NaY
NN IT 72N 727 NMDINTIM NADN
NN INIIN 79 NPInY N1IDIVDN
- NTN YI'DN 7V "N N12)7 N'19X
D'D>MX NNIXY AR AT 22'NDn nn

NPT N7 12Ny

DI'N DIND 7KW N1an NN
NNXVY NN NI NN NATNALNTDN
nNN7N 7017 N710' AWON7 1D
NYITN 1Y 7KW DY NNonio
NN 7ID NDYN ]2dN7 TN
710 N2YD 10NN TIND DAY N1

.N77NATN17'ON1 DNDN

1D Y'Y JIVD7 T1WON
P13 vaan 7oan1 "Ny
-NDJ1VNIA A7ND 0'72

JIINN 2YIN "IN

DN NDI- N2I17120D,N1IDIDDN 'V TID

01 )27 ' .QNN2 NiIaNNni ndo
“ON " 217'wWin NINAX NIMYDYn
PYIn NIWYNL NRI7I00n NXN
N712' NIN 12 2XD N7 NXY NN 7Y
NN7 072w nnn N oni7e7 nny
D'IY NN 197 TYY NI71D' .1ava
7¥ NDLN 1IN NINNXYD NIT7IDM 1N
NN R"P NIND PNINYT7 Y91 101N
TMON |19XAI1 [P NIPXY7INY7 O
DI'ND NN N0 TN NYPYnn .np
Va0 .aNIN2 NI9NIY 71 12Y7Y
N7 N1 n71y D'NI7wN 7¥ N71D'0Y
7WoN7 NN 7Y N7ID'MY NIN
AN NID'ON W' 0NI7W7 .071V DNIN
D'2'NON7 0'2V1NIDNA N7 DN .N
21D 20 12NN N NN .DMINTN
72N TN DXI7'0 NN DN 7Y
N12N7 |NIN NDON [NNY NIFTDN
“WIDN NITNN 7W ND'WIA NI2DON
- NITN NAN DX .071V2 NI NIz
JNIX 12D NI NN DY Wn

CTIND

TIXD N'DL.DMANND 71D NAYD NIbn
TN DTN NND 7W NNDIDDN N2
TN NN N7V DMINND 7Y
2023 MW7 NDND1 NINIVND 'Y
12 NI DTPARN XN NINXD)
TANNA7YN,NYYNT .0YO N AN
MYV 7v |'va 1110102 10 1D
JNVN"Y D7WIN DYND 12D IDINN
77 NT (N'N2X ) 90%-7 1'wyn7
N712' 7w My X71 nb70n 7w My
NDIAN 'YIAN NON NI710D
“IDIX N ,0IPND N - e
JUDTPAN NRIOMIIX N NI
NXXO7 AIWYIND ININD 12YDN 72N
NN 2N .0127W And Tiva 1D
VDY 0DMYn 071va PYTinn
NITTIA DY 17X IDIN Y INTINTY

NXXO7 VN7

NMINTVND - DNI7WN NMIDIDDN

770 N7N NINQX NNDIDDN NN
NN NIXY 7Y N1 N2NT NDOND

\ ’u@

o

2

o0 . |[%

212NN
1IDIDDNA

NIl 1Pa 71TaN
JNNIYIATIAY

CAZIT22

AWUND DN NI7IA2 @ NINT
71227 12yn 12N N7 |'’N DIpn Diva
NUIT2 N'NY NAVIN DIPn 722 Nql
NI 7N npnn NN
N7XIn X'A11TN ,N22D] NT'NN
NIDI AN NYTR NNDN NN
NNNAN XY 1N (19XD 17V
NN 7W NN NNDIDDNN
SN DY DN NN NDDND TN
MUY QNN YN ANTD NN

.N21D

NP1 NNY 1021 NIINNND D2
TN NN ANY NN ,NINNND
NNIY TIDN NN .ITOIDN DI'ND
DI'ND NNPNA"NIN 7N 7N NN
.DNI7W7 DN DN 7KRNTIINN
NITNT7 1Y 2 NN 01D
ATIDD 2 NI NN = NMNTIND

JNMynwn Ntz wr T

N7 INTIQ 72N NIANIND XN

4

AZIT22

anTINE ,AURIRRE ' ¥ TID




S LTSI T TEPeR]

N
P CAZIT22

DN'12Y NI - NRI7110D ,ﬂ‘JP‘WDDN VITID

TN NN NIAY71IN TDX 72N .01
WP NPITNNY NXTDIT WTNND N
N1V NINENYTD N7 NATIN 72X
N'DINE NN INND TID70N 1IN
NN N7 PN DNIN 7'XN7 NI71DTNT
NIQ!' N7 QDD 17 w'w 1D 72N .qDdN
DL INAIN 7722 DNIN 7'XnT
7V 2Npn NX D7W7 |DIND X7 TDX
NINL ,NNID2 NIMNIND NI71IVON
NnI7wo 7y NI720 21Xn b7Nna
"pant" N7 D2 72N - NNID2 XN
I D1IY AN 197 DN MTYIELIND
IINDI7D DDNP 7w ITNN 7Y 1112
[ITNN NMID2 NMvy 1127 D'pn7
72 79 D'WNIQ DAl NLYI NN AT

.DYo 1D TNXY D

72N ,NN'TN 72 7V 1277 70IN N7
"D YN N7 DY U
“XVUD 7V 770 NIp Nt oo
“DN NN 791N 0 7w D71Vn .00
DININD 7V "catch-up"n NMLIL
2NN Nbwn .7y TINDYT
QY 7Y 71 1'D1 XD NINPIND
TN IN NIMATN NIAI71002 wID
IWXDN [DND N NYNIPIN DTN
DIW7 07121 121N DAL 7ITA ANNY7

.|DNNN N2 DN7Y DTN NN

¥ N2 N'NT2 0'D1D1 1ININ,DIDIDY
TN 7V DT N DX N
NN DYTPIN Y )27 I
NNIN DT 710 72N 0wl nTin
D12 102 AXNY NNITX NDIvna
"IN NN 7Y nyNINn NNT,'DI)
NITA D11 .aN0 17V N71voN wo
Nt 7y 12717 7211 2023-1 wn

LONXN

GAZIT22

“17 NN ANNT 7D MINNND w2
77 w0 11227 NNTN AN DN .|
,0 7ovn 7w wI7w7 Diayvy 2
N2 NP NXIN 72N T X7 10vn
1'NNN 7702 NN27 X777 'XENIND
N77NATN 7' NNN DN .71 7w
172 MDD NNIN NN 720 NNN
NDIZNN NN NWYNTI INIIND D7
NITN N 127 .27 apTnn
N77NATN7 X" DT PINY 12wNd
712270 120 XN O - Iny Nnn
1L 2N D'D'DIDN NN 17 W 7AN N0
NINY DNAT .NyaIL N1'9D 7V 01
NIN'DD DAY7Y 72171 QY2 Ny
N7 120D N9IXN 12D DI'N - 019D
N7 12 27 .0'NTNA 7727 N2
NIN 1D T2 NTDX 7V bY N'77N1D)
12 1TNNNY7 701" XINY 1INWD NXD

1277 1nwn poow 'nd

N DI 7N NN D770
['2D NIN 72X NNN7N DX N7 VN
X7 N 7KW 710 71V07 N TR
AT NINLAINIYD 7W DYNIN |TND
NXIT N7 NID D JNIN 2'NINTN TIND
ITD IND NN N2 NN .)anon7
ININ 12N2'NAN ATIEPTA 1NN IX1Y7

7

NNNIN DI 1NDXYI XN N77X1D)
[IND 2 2I7'WN 72K 7RWT7 71T
NN 7w 1bn Nown7 17 e
12V2N DYNII NIAY 21PN XN 7Y

WIND NTDN 212D A1) INWNYT
7V NWYN7 IN NNID 7Y 12N "IN
NL7IY TDN 7Y NNID .NIMID NNd
00 [1'7'0 10 7V nbwinn 60% 7V
Y NIMILML TX7 ,0M1D [I'7'0 26

- N71T2 NINTTN 722 NI DNDN
NTYN NI N27N2 DI7WT7 DX NN
DNDN. 7 ITAND NNIINTINN
W1 NTIN NLYN 7Y NY'OWD N7
,QVIII0] N2YD X7 DYNII NN
2"V 7¥ N2IL NTIAY NIDTA NN
"AININN NP1 [N NPLD TA7D
71N ,DNDN MNN 710 X7 1120Xn
NDMX N'D AMIND 7Y NPT 10D
ITI = TAX DN NN NP1 Y7
21D XN NNXNI N7Y NIYIN
[MDIYI ATINYZ D791 P2 NPT
NAUYN NTIPI DX N DTV

DINXDI 1ININ NTY NVIXID NPT
NN JINNT7 D'NIN P2 QXN]
NN D7 Y .NIaXm 7v 71NN
NVNINT7 MY NIWNIN :NIA'D
722 NYNINN NN DN - NINAX
ININY 22 ANHYDN NN D'WY
JIONI N1ON 7D 7V NNXIV] D10N
VYXan2a oyo TIV T NN DYNNn 17
“N7DNN TNNAN 710 "anwn NI7y"
NN DA 11X AYNINT 12VD ;0
D'NITN 12 0T 'WA - 'NITN TDON
"W TIAY7 NIDTA 7V D1{ANI NTYD
NN DAY T'DONT N0 I'WIY U7X
NT7 12Yn ;DPYN AN'WN NINNY7
N'N NIANPN 01IYAY 2120 DNDN
[271 DIV NTINM V'Pen7 nxan
ATV TP NN D'PYN7 Ty
1Y 19NN NTY DY Nnd1 0Y9
Y200 721 N1 02X NIXY N0l
TN NN )INAYTZE DI N N7

.LPYN 71NL

NNy w07 And YT N7 N
|7122 'NUNNYN 72X 120 1INN7T

46



P11 X77 72wn7 nninn DY DINXD
DINDIND VI'DA 1Y .qwnn7 71T
P7IDV7 71LX] TNy DAL AN TIP
X NN TP 7Y DNATHYD 0a
NN7VYY N1ID TIV 7V D) 1277 17IN
NMAD XNIEITA ANINN NIADN1A PN
DINLODN NN 0NN 1171D ."oN
D'YINON YTINAY D'WIND 7'NNDY
“NINY D'WIN TVI DNINA YT 0DNAT
.DAVIN 1ININY DM2T NINN 0N
NINY JOD |'NI 2N DINLOD
OYNAX DMawna 0 'y e
19D |DN NIN QIIV7 P10 ONA -
NN 2NINAD VITIDN NNY7NpY
DNOIN N JAI'DNID VINYT7 D
W NI 70 NITTIDANN MY NN
“NNN 7Y N2 Nvovn N7 ww N
JUMNATND NN

nw

MV NN 1INX'OW NI N7 NN
PDVNN7 DX D7NNA 1ININ 72N
NN D720 117 AN N7 02
,0MDN MT'Y - NI2XD Nl 7Y
72N DDA 12021 01O 117N
N712' 1IN .112'XN DY 'Y 127 DN
nn TIaN71 17w wn 77ap1 Naw7
q12'XN N9aNA 72N L NIWY7 X
J'1aN7 7w 2102 X Nz X
T DYDY DWIN 12ppd
D'DAN N7 DN ON DX NXII9IND
N7N DMy \'ON7 NAIPDN NIXa
“171 7INW7 DIPN DN7 'X 1D 1PVl
“IDN NN D17 02 0DMIX 1NN .M
NN XM7 721W 1T MI12XA DIND
¥ D71YN YD NN .NT7 NIYnNn
DY 1277 0720 "IN N'N1IO NNION
127 'NINIZNY 7Y 17 NY71 DTN 2
12X OV 12T7 NINIIDL79 |ND

DX 'VITIDN 7V NI71ID'N NN DX
“1DIDI 07PN ,NINNA 7Y NINTIVY
.DMNN D"NINT 0N

m

VP N'D TN N7IVY NODI NI
INITNQ PIDIVA wIDWD NN 717
JIOVDY NID7NNA NIDIYNIE 7KW
XY NIITNA NATRN N7V NIY
72N ,N1M2 AN N7Y NDNY Bt
NINATN NDIYN X7 X 1'wDY
17V N7NWN .NTN 1272 NI X7Y
NN N7NX NINIPN bANA P N7 NN
|'VITIDN NN7'0P TPON N7 X
N TNV NI9INA

nw

0'913N '72 NOINLDL YWOY N2
“NN7 DDNX 7NY NN DAILN
R IVITID 'WANT .00 T 2771 )
NINMIAN TN NIX 'XY NI71D
TN T1I2AY7 D1NMX 071D .90n71
TINY N2NA TR ATTI0NND 1NX
|9IN2 N'7NN NI7I2'D NN DX 1N
NPNITXN NIDWDNY 700 .v1ap
|N'72 DMYON TN NI NIAIL NN
LDMXDIXD N P IXE WININ
21 NITINNA ATYI7 DDNIX NN
N7 1T VTN Nn7np 7w 017
N9 NTINNIYA INTN |DINN NN
DX "IN .J2D INN7 NAXA IXD NN
1DIN 7¥ PIDVN NN D'7107 NXIN
TN NN TP WA VTR VTN
P17 VININQ 17'9N |NANY7 N7V NY
'VITIDNY NINTLLID 1'DINNY DN
197y T2V PN

M

JTNY 1awp 721 .AnTID N
719 DWW7 LXN PYITIDD NN
NI NN DAN 7Y TRED DI

49

D"PZ1D 1DNIN
nay nirTn
n7y1oy
nDIT |9IN]
12NANI
JNIN D*TNI7
W1yali'hh
nanin
1ININY
0'210ND
nn"y N7
U 'VITID7I
n"LY O'7)
41T 11V

o0

Q171212 71 NN NN gioty

nw

DYP N N2 NPIT DT Mva
17 NN 72N ,'WVITID NRN N7 1IN
nNYN T2 1N I )7 vy
.0IY N71¥9 'DIOT NINT7 7P N
1ININ .NINN 70INN7 071! D'DINY
“NNENTN 72 NNTINY N193aD 1IN
“PND MY DY D71V ND7IN N T
DI2MIX NIN QNP VIO P T 07
7V IDINTN DINN 112V D) TTIDNNYT
1ININY 127 1N2 1271 7K NN

DN NNI- N2I17120D ,N1IDIDDN, 'V TID

1'VITIN

N19JiN

111120 N1

0'D>"IX 11NN
niTiNNATYIA7
n"7ap 7w 070l
T 'VrTIDN
|PINN NN NNA7
.MAYAMINTN

GAZIT22

TVD 1 (.'7'D)

m
TV NNNY q'DIN7 1DXY7 NYIN

NI WITIDN VIXPDN 78 NIDX
1NN .22 NIN'XD INNT7 N71DN
NINXN NN N7 owTe 0Nn
NNIN VITIDN N7'npal DN7
NIIL Propn NIIYA N7 DT
JIL7Nn N727 112y N0l

nw

D) LNNIYDYD NIX2 Viown ar
TINT NIDLYT TIND NN w02
D'WIN VAN .NTIAN 17 PN DTN 1A
DN7Y NIN7IVAn yT'n 20N DY
AUTY7 NNLPDI NIMIO DN 1Y DN
JNNWIXTD DINNZ 102N P

NTN 07NN 197D NIYLN NNN 1)
PIDV7 PYITID WIN 12VY DNNN
I'X 12 77 NPT DINY 7Y X2

N"INIDMO WATN MU "'T

m
N - JNIN 7INWT72 I7| nﬂN

PVITIDN 7W AnNNn AN NN
7N1NI72 paxna

nw

TN - NI WI7WA NNt Aninnn
DN 710 NITaY onTe TV N
710 72N, 07" TON 7 W .VTID
D'WIN N2 )X VT'D 7w NInd
“10,NNIY .7 'XY VT DY DYDY
D'WTI'Y O'WIN D'DMX DNINY M)
NT2 ¥ .21 VTN 1N NININ wonY7
-11 "IN NI 7Y N
700D D'WIN DY7 N2NNN D Nminn
.0D71X TIND N2 71D D'DINA 1D
0'22DY O'WIN OV 12Y' D'DD!'7IN
N7 DT Q700 T'ONAI NI71002
.OTIp 0" An

48



m
72N DN |"DXA'7IN TN 1D ,D'0IN 770 N7 XY N2vIN X )Ny DN AN N'YN NIY NN i NIDINDN NDVPDn L'NAXn TaNA

IN DI71TA0 NPNTTAN NN DODI) NN DINAD 1ININ DT |"DNT7 71T JNITNN 2NN 7V DI ANITIO NNN NN NINAXD
|PT 'WI2P2 D'WNINDY D1ID'DN ) ININ 72N NINAN 7V N1ann A YN NIN VAPV N0 qiDaw nnibn
.0nwInowTIn 7Y D71y NN D'2'2ADY O'WIN D1DNX PN YT TOIN7 ATNT7 NXIN N DIN2PT7 'WVTIND |'2 0'DNW NDN

= T2 0MDN X7 NNINY 'VITIDN 7 Qi3 'WIY DNl 1D 120N .NIN ' “PYD 91N QI1Yn 21 730 72X

= VD DNNN DD LDAIN TNT7 Y ANIT7 IR 1'wIY 7101 'NNTN NMI2'XN NININNT NIDN701 NIy

120 'WIN DY NTIAVN 78 1NN g IN TDID ,2"2¥ 7710 = 'V'TIDN 07 N7 TN ,ADUNDN 'T 120 NN : 1I9IN 7V NI NI'DNIT NIYoOWN W
nr .7 ANt VTl yTon o {’ » 117 Y"D7 TIND D'712' 12D 2NTN 1270 T; . P f I'NIN7 NIypY'N ,7wn07) AD'N7n .

A

NI72000 NN 2Ny qi
DY 'YITID 'WIN AN
DIWIND DTN DV NINND
T 7Y NN W NN
I'\’J&M n7v wﬂmn .ma
['V'TID YN X117

¢ -

‘110D Dy 'LIJAL% Vv

2'NIN71 DX NININ

IV N ANd7 AT NN
NN TN n17<1‘7 nn7
~omUpn Ninpa Dnrm'/‘

- 'VrTInn Nn7npa
qun 7wy

NIXQ DT 'NTND
D710 nm%mu
JIow NRIY NN
ANIT  |9IN2 NI7
JNIX 1NN
nanin n|73nDn.Q
N7 D1210ND 1ININY
_ W PVTIDTE NN
,//F T Y D9DP 017D
XN N7Y D20 NIX
NNJINN 70 NXXNY 117 -
D'IBN 72 X NINAT7 11N _
JINN NN NN D TR DAY %
e VDAY NI N2ILN INX *
gxe

" ) . . d
~ NIWNN NN N7 1 »
-nﬁ;‘w 7NIXIDIONI
PIT NI NTRIOD DID'D DY TTINNNY7
A
|"DN7 TWOX! 21X NINNAY7 DN TNY
- "ﬂ' _"

Y . . L ] n
NIM7 XY NAvIN NN
7'70N2 P7N |"NNT

727N 7w nMan

min

i

3
3

nnl- N7

'VTID GCAZIT22

51 L



NIMNXD NMNon7
"2 M2ITn ,|"PN
:D17TNN 7V w71V
719 2"NNN |"PN
N NLN7 NIND
NYINN JoDw 177
NTNLNIVY 48 7w
nn 17"200N
YO NNV 17 'NY
NIn D71 ni7idn1
N7 N712' N1 N7
122X DY TTINN
nyvInn NN N7
NNl NpN7n7
7121 DNV nyTIN
TN VNOI  NINT

.12 NNN7N ANt 1982 NNN7N
NN D'72N0N NN PININT7 N TV
NPINY NI DY NNt 72N ,7120
JNT DU"NNY DAY 2vin INY Nl
“NY ND'ON NNt .ALM AN A
YNNI ,0'2'0D790 NN PINTI 1IN)
"Nl DMIX117 2N TNXI 0NN 710
127" D'DD79N .[11272 DNIN )7
NN D' ATE 7Y 17NN T

JUDD790 NN MY

XM NN 02 NAWNIN NTNONIND
N7 MY 20 NN702 WD WO
'0NO NN 17¥n DD NWY NpNY7
71VaY D11 NNXIN7 D'NI7 T2
TN Y 17 W DN NINE7"NXA
NYY1 Nbpn 7 nN17XN X
w7¢71 NTn wi7y pnan7 ome
MmN TN ?207Y Nbwn NN
X' 7NV YNT70 D PN NNTN
2(NIONN N7 TIV DY DTN

“Non AN 17IN

N7NNN2 N Ny

TN AT DA LINX17 VI TX 72X
ATDN 7Y NNWOND |I'T 72 NNT 1)
[7Y 1DXYN |INDMAND DYINN NN
N NYY N71 DPNAXD DDATAN 117X
NP LY7N 1YY DN 01N'DN
NNYON YW N11N1 7wd N0 700
2N NIV 2V N771D ANNT7D 7Y
VNN INAX |INX AN 1973 .07
NNTND ,NUDIDDN NI'NAN 7N
NT'NN 2N NIN D 1NDD NN AN
JION NN WY NINENMATON NI
DND N7 |27 .78 7w [InD'2N ND
127XNI NI 7D NNT DN DIIXHDN
MDD TN, TAN N2UX NN T
7120 1ININ NIAIDA NN A0
X1 7N NN YMDNT 1N K7W 1D
72V7 NII971 NILILDN N7 N
NIN7'D NI712' , 7220 NI71V01 1N
7V DIDIND NN NIT7IDY VI3 TV
.om

53

TUN 7Y NINXONN 7W NINIDN NNA
"DNQ D) 72N ,|'VITINA 1F'V1A PID
71712002 bYNI TNY7 LANI NIDID
n

N IDIT NWNI "N 7Y TN
NN 7270 - NIDIVDNN NI
NRA'DIDIND NI NN NIDT
NNN7N7 NN 2 N7
I'N .21 NI7IVO N Nn1Al
“NN NN 1XYW D712 DYININ Y
DT NWNIL PVITIDN 7W DD
[MYV - |7'X MIN 7@ 12w IN7'0)
N NI7'WO 73 1XV7 M |27 DY
DY 8 \WN7 71227 12yn N
ynNn N7 |"DN N2 L"DNN np1ot
J1ID7 MXNN NIXN NDD 7V

7V 17wn1 1NN 71N N1win
ND QI7N NDND DY wNINN |"DX
W NIN .T'PON7 1962-1 Ny
PN AW NVXann NI7'Won NN
7171200 NI712' NIND7 012 DX
IT DIYNT7 VAN 271 nVINn7 nin
T 7W 70NN ANt T NN
JINNOINTYN 7w 217'w2 NDINN
DYN N7 DA |"NN7 ' DIYN NINXT
W1 .AYaNnn minna e nnizen
7V nyanna 7vd |"NN '50-n N
NNN7nN 21y NN PYan Npby
IN2IYNA PUT X7 NI DD NWY
TIV 72 NDN7N7 XXN X7 DNXD 1D
NNX! N7 ] DN NPT NPIDY NN
QXD NNITIT7 PN N7 D) 72N
“WN NN 121 VN N7 |"DN 1969-1
JIDINNNDNDN NYO
7UNIXODIPNNDL7172N 7VN 210D
“702 NIN97 TYN N7 DNXNDY 1973
NINNY TV 78w T2 07710 nnn
1720 7KW PnIva nyo N7101n7

S

DN NNI- N2I17120D ,N1IDIDDN, 'V TID

1'VIiTiN

JINTNR1]

7712 TIAN (.'7'0) 7"NX2,02Vw7 InbMan wI NN

,A"NIND NIVNNT Iwnn 07
NI N7 0T 72X ,7K20 IN NOINN
.on7

T'DN 11NN
n>yvn 0wy
nn 7w N
1'wUn7 N'7X1v
DY wI7W JIN
7V 1DN NDwnl

J1VV1 V'Y D

.NNJDN7 NI NN N7I

DONN NINIPNAL 7NR NN
“D'W NIX2 NOPNIND NDNN D71V
XY AN DN NN NDND NN
NNNN NI P2 PJAND NI 11192
,TI 1o 7w nwTNn NIDNN 127
JIDN-DDIOI NIMDIDIN NITAIY
NN NIONID TIND N7XN NIYOINN
PN 2L AT NWIND NN2ANn
I770N DT TN NwyNal D
TAIY N7 DT 72N ,ng'017197 21D
JIND NNANN YN 7v 0anna
VTN 7Y D'DDIANY NNILD'NA N'Y
DN ITN NNNA 7Y .0mMINNN 722
NI7WUND NN VTV 1D 7D JaN®NT
DONX D'TTN |NAN7 D'TNIVY
JINDN7 NDIN

1Y NIND7 T'YD DA TR NN
N'IDNI|'D - NI'THRN 72 NN NNN NN
D'DINYI 72N .NOININIA"NIN TX7
TIN DD INCNIY D2 v Nneny
JINY XI'NIE DD L' 00 0'Y

NI "T 7Y NNXNT 1 VJN].

TN NNMNIT-NT DI NADNANTIA
JU7NIDFT7DIN NN NPFNIN NNX
nvNN 2 NN NPy NN
JUD'719N0 N2ynn 127 N7pNn
NWTND NYOIN NN DY7PNN My
DYOW IDIN INTIA " TINMDPNIN
[ITND NNXIY D'7PND NDWDY
ST DTN IN D71V DTN QIWND
NNXI' N'DI7190 NDWwNn D) )2
NN 12D DTN 7V |I'X IN [IT'ND
NN NITDINA NIAXA 7Y |IDKD
XN 71N2.12X0 271P2 ANoDnN
0NN NANND 1T NNYDA N
N7 DTV |VID 1IN NOPN NXIIWNNY
22IDNNINADN 7w NN L)1)
X' AMDIPIDIN NN 7Y NINIXDN
NN N71NN2DNI[IDN 7Y NI7WN DA
DIXTDY NNJDNI DN 7Y NN
NNJDNNY 7712 ,N1Y .N1DIPIDIN
JIDND NN DN TTRN NN
7V Ny NDTPNND NWIIN N1AN
NNNT7 M AN NI N2 NP

GAZIT22

52



NTNI7 N7 N2MX NNXY NOIWDN
Y 7Y NINIONN N71IPWNNE TN
.DM2T7 720N0Y '™ NIN NN
70 D'IO7NNNY DIWIN 7¥ NIN'XDN
[12'2 NMIWONNDI TIND NAIL NN DTN
TID .N1IDIND NIDYN2 0YY 7w
“INN DI N7 NIN 8200 7w nN7Xinin
NXI2P NXT N7N Y700 NInw N2
N T NN ,N7'2ID NIDIN

JIVDYD 07YNY 0D

“ND NWATI NPInVE NNAIM NINTI
“DIN DI'N DMPIN - NIYDAL N7
NN NPIXV NINNSHN Ny 0N
10N EPNDNNI NISIPN 'NYA 'WINN
D'7PN 'NIN2 NP NTY DI T
N712' NN |N2NA 1T'DYNY DMIX'{
I7¥ NINN N1ADY D . NI72NDNN

LTIV AT KIn ninwn

“WII' DMIMTDN N2 T NIXDT7 X
['2 NDXY NTIAVN T N TN N
NN 7Y Y71 1pnnT qiDiNn
7V wpynn7 11X .7721 DX DT
JTIND D90 DN ' 0MIXN 0
7001 DIDD DNNX ADPD 7213
NTI NN NN NI D
NT.07102 NIX2 NIMION NN N7YD
"IN NIN 72N D11D'D 7101 190D X7
NN D1ON7 712" NINI ' TIPONI NI

N2IDIN NN

.("vamp aiwnn

NININN 7XN N'W9O) NIIDY (YT
“7NN7 van n1oAt 1aT 72107
NI27 X AT = 2NN WK 7 DD
"N NIN NP DN 1N .N7YNT70n
DY 02NN 7¥ NDIIND NI
JIN'ONN 12N .0 0Y7NNNI
D'PAND D'NID DMI710DN 0N
TPV NITANN T IT7W DN
NIM7 DNIDN MY D'o0N 7¥ NY
D' NIN'O 7¥ DNTOINN DDNINN
Y1 ,NOIDN ,7T12 NO) 1770 NI7
(T pun

NINYN NINXDATNNIXY NIADIINN
“NONN NINI7120DN DA DIXY 2XP2
TIDN NNIN .TIND 10 2XP2 NN
N'7Xay nn 7¢ 0 NN DIV
7v DN DNl DY 3 1IN 2wn7
INIXP 700 .01 10 N vy an

GAZIT22

on'a"aYy ant - a7 ,Nn"A1PIDDX

JJ'VITID

DAN 1YY O'WIN NINO 'YX
N'D'DAN NN"2PN 0NN DNIYD
JI1DD DY NP 21D YXANNT N7
INTY L NXN 7Y DITIND NIYO
DU'ONY'T 0772 97 QITYNL DI
IWON N772N11 Al-7'DN7p XwINT
JIXOD NIMNNIN NINY 12T 70w 017
.N21DD OY 21D NP NIPY7 [N N
N12N7 PPy an 70 INnNnw7
13 |2 77" |"TY APy NN
APUNNN NI NPy

NIN'T .NINTTNA D71V DTN 1N
NIX2 NIDN DY Npyl NI
7DD .0'NONN 2NN N NI
N'DNT{ NPTIN DI NIANID NI
[NV NITRIY |1 1M
19 N7 NIDINY [ AT .21
NDNT DY [IND'NNT77 Niva NN

NN PYTIDD NN NIDWn
M ND "an7 - NINwn |NIN
172707 NAINN NN71D1AMN 7XN
NN DN7 7'2¥n7 172 NID7NNN
YTNN NT77 DIgn v .2 7y
DI'N 122 .01 1IN P71U0n NN
LAI-D NI7100 AN NXNIYD Ndal
['2¥ DO'DNM PINY wILWD XD
7017 1N WND .pnnT qQIDIN
N NP WATINN NN NN
DY 'VITID 01 TWNDI YTIDY
7V NI72202) DMAND |'TA7 071D
NT MY .NNIXY NX'9{72 NN (D
DIV NI71222 IXD NN YDYDLD
NIDNIYT7 7NIXIDIO W' D1IDDN |1
VYXPDNNT7 NNWON v . NI7yi il
TDIIDA D NTY AWIN N .0'WITA
,OT ,571T) 17T QID X7 NI N1

GAZIT22

JPN19DN PRI IN DT WD

“N92 1NNIN 2TV 17 91X NN N
'Y 2rnn N1EAI-N 129NN 7¥ NN
TINDN NN NNAIY 211711000 .PInY
73VN NNI PNNT7 qIDNA 12 NI
N7 NIDATI0 17X 120N PV'TINN
Y NN Mwn 120NN N13TIVD
2N TXD DI NN - D'TTXN
JIVXDNQ NTIAVN 170 NN D) 72N

JVITIDN NTIAY NN Npy) 0N

ITN NTIAYN 7¥ 10NN DD
DNINN QWP DDIVE NOXA NN
AT AN NIZITA Do 1y
Al-0 NMI71200 Paw INm 7von
NoOXN T DN TTINANT 1701
7V NIXTIDDPI I ,N71V0 1IDIOT
7210 NIDDN TNV LPVTIDn 7D
770NN DUNIYPYD 01210 VX7
72 1INXY NN NXDI NN . TIA'WN
“DIDIN N2V D'N7Y N71V9 'INNY

N2l DI 12D
NN NYDIYD

Al-n ni'noe
PIDYD 1XI1)
‘DN PIDY
.PNDI 9IDN

N2IYN NN NMIYN NTN7 WX
NN NPIT NTY VIAD NINO 1IN
"W NTNONINT NNT NNIYT .(XID
NN N NN INCAIVINN NN
DIDIN 710 7710 NINW7 V7

.0"'LD70N DWINDNN

7700 napnNn 7y 72001 DN
DYWL 'YTINN 7Y 1TIINN |MONDN
1NN NN NIXYDN NRIPNIN
Y2 1NN9'W D1IINA 7Y NIDD
D'P'YNI DAYIN O'WIN 1N
“YN7 .N1I2N1 NMIvDn 0NMANY
NITIA 7w 112'N1 17Dy 0N nY
TP QNND 7Y MDA NITTIA
.educated guess 7v nb

2000 MY 7va TYI 1962 TXD
NN N7DM NINNoNN NNt
TINN NN M7V NWON NWX
"DDN NYINN7 Pl 7aN VT
DAl NPN7N7 NDIDINI NLDI
7¢ NNTN N1IDD 172D NN
.JOINN

DwNn 20-2 70 'wi7pn 17win

NNIYDN NN 7901 NIRINNND

VT 'NY 2XDD 1112V .07
1XYW 2XN7 N7'ON2 w7 NN
yapy y1n 7w qTiva poyvnng
.DIDINI DINI' ,LIAD 7Y NNIPFND
7171772 N1IDNA 7IND7 NN 1ANND
TTIDNN7I ININN 72 NX N2ID1 X
0 1ND Q7' P71y DNINI 'D'DA DY
7 YT'D 'D'D1 DY N71VO qNw7
“TPN NITDIND DY DAl DINN 0'91)
NDIXY NXOPITA NTA IR .AD
NNYN 117¥ AWpPn TPIn 710
N7¢ NMID NAX IN T DNXDD

54



1XN7 NNIOL79N PND
JIDING 'WVITID NDVN
“N7 .NAIbn N7 nba
TAND P7n N1 Nwo
NNCIDINTD VDD INM
AXAY DY NRY INTIA
NN D'NY NN DNIN
7217 DDIT XD NN
TINYD NINAIN X7 1710

."19'D 19D 7" NI
"IN D NITA N1DIDDN

0N 79 nnnann
NN - NIN D'7NXIY D'WIN
JNVND NINNDD NP
72X 7V AXDN D TV
INTLY'O INDIYIENTINNG
JINT MVn7  nwpnn
N7 07127 yvixn 1N
"Un7 van 731 0
TN NINANN NITIN NI

.0nn
D"N17 NINIY NDY 1IN

57

o0
NI N'TA 12D

IDINY NI ADAIT
NN NTAY7 I
1770 D'DMAN 77D
7'9071 ,TNAN 1TNY
79D 2D'Di NN

JIUD 71V

7V .27 70V |"DN 'WIN 112Y WIX
TINYN 1227 XD INY NIDWAN |2
[IN,117W YVITIN-IN 1ANTD 1237 IX
N7y 7V niobian |0 - "winn”
Ty DNXD D'WIN 7Y NWIXPD
D'D1 7Y .DNTIAY N'N NINXDN N
VNN D'DA 7V1,1TN NIN'YXDN NAINA
NT72XN7 017101 1ININ,17W NIDN
JXT700N1 NI017N 7"00171 1 Ton
NN 12'N2N 717wA1 1220 Wwpna
S71N00 XN NNETDITND TXN"
12NN 279NWN7 01X 1ININ NO'N
DN VTN NP YINDN7 0DNY
“TPNN DY N'w1 ,0M7a0 NP2
N7 N71>'21 0'ONIY DY N'w2a N
.DNIYN NIN7IVR NN N 21D N
1ININ TN N71,YIN2 70V [Inn v
71210 N1IX2 12 Wnnwn7 D17'own
[9IN'7 NAIL ANAIT NIN NTAJID0D .1
1770 D'DIAN 770 NN NAN7 1N 12
700 20D NN P'9N71, TN 1TNYT
JIn71vin

71V DI NNTO "INY NI72300 NNN
VN7 N7100M XV TIinn 07

DN NNI- N2I17120D ,N1IDIDDN, 'V TID

Li)'D

TAN .OM'DI"M 01 72N D12 NIN
'VITIDN 79 D'TIINN DMINND
- "19'D 10D7" N71>'n NN DI"D
7Y NNTN NIMDD 17N NIVIanD
7221,0M1DIDI NNIIN 13NN ,VTD
JANNN DA )2 -N7TAYTDN NINDY
SJIVITIDANING Wiy TNN 72,011
7101 ;7272 D72 NNIPNT 179N
"19'D"NI LINXV2 "I9'D 19D7"
7Un MY N7 712" 1NN 70 7w
N70INDN NIMNND N1ADNA NKND
70D7" NID17 D'WATY 1ININ LI'7Y
0D PUTN |9INA ,"M19'DN NN
NN 7Y Ywa17w "9 N N7
IWIN TN' DAY NWATINN NI
AWND .DNT7Y NINNINN ITY VIXD
PN 'VITINN NN NN XD 1IN
TIDN" NNAXTD N7 1IN, NIDT7NNN Y7
“Pnn "19wn" NN NN 7Y "MI10

GAZIT22

O"M1ANNN TNX
7V D"T1DIDN

oI P'YITINN
N7 NIn
"319'D 19D 7"

D1l

nI'7n NN qQI78N,)"PN "

NTIN MAT2 NIN97 NXN ']N
N7, 1007 ,0pNnn N2on 737
1IN .D122 0'N2IN 7271 ,7800 v
“UN7 N9 NXDIY 'D 70 NN 'DTD D)
TY7 NIp 7Y 2Ndn 7Y 0NAT NI7

N2AWNDN NN TTN71'WYin7 117
DD NYD D'NIDN 1ININ ,DIDN
NIYYN N L|IDDN 7Y XY VININ 7Y
NI NN NTA DD 7Y NNIDND
“yn 70 102 N2A7nwni ,Novivi
JIVITINN NN7INp 7w NNT79I1N nnp
D NN NPIZ KW TINN 12T
Nn7vn 7v nhi'wn NXin ,nTn D1
N7 12NINY 22 Ndnnl LgoDn
TN VTN VIV Q0,700 DR
12NINI ,0M2T O'DODON 11NN 0N
.27 DVTIND N7 1'7V1,0W1D D)
TITIN 7V 0'7'D NN22 2'NIN DY)
D70V ,NNI7120D1 N1IADIDDN L'V

56



DNV NNI - 1171200 ,N1IADIDDN ,|'VITID

GAZIT22

"N ,0"NAXA,DMIYITINN DDA
D712 N1 .N7w DMI7100N1 D177
DYy .07 D'7'2P0 DY "waon 701
IT'NL,NDXIVNL NVNINN QN NNT
“NN7 11LXI X7Y Nan7 170 D2

JIDVN INNIN7DN QY TTID

722 NIMONAN NHIYOYN NINIXDN
200N NI NINXDA DIN"'Y
LJ21XN DN N2 .MNm 2
JNORY N1ITNT7 21N DA 1aTn
OV 0'™MDIVDNN O'DNN DY NIN
ININX 7'DYNT J'UNN NN NN
“201 N2710 N2 0PN 0NN
~790 N'T2 DMANN 117 09X ;N0
JI2'MNNEATY L JRIYIEATIA - NN1DD

Jnaon

D1UXD 1INIXY 1DTH N ,0I'DY
TN 0 NNN7N7 D'Y'DNN NIY NN
NIM7 NI712' X7w 112DY 1 ,0M19
NN AN X7 ,0780 Nvnon Ty
NTID . 1VTIDN VIXPDA NN
DJ7 NP1 L, NionNnwnn 7y 07107
JUT27W N2N 'Nawin D127 DA vian?

"1, 7Y DUDINTN DY TV DIDD
NN 7V NIITIN NI7IVON NN NAN
TIDDN 2XY7 NIN 7V .ONIN 12WN7
DN NN - PIPYD 1N YITY N0
ANINNN .N1TRN 7Y D'DIDINN
N'D,NNIDIDDNN QX7 |"DN 7Y
DT, 2NND L "DITND TXN" NaXna
2N 170 NMNTIANE 0212'DN
,"7IN0N TXM7 2NN NITIN NN
N2ILN NMDIDDNN NN AXY7 YND!

N1TNN Y NN NN

UNI AN N7 1annn N
1117 ,772 TIAN ,02VR7 n7unnin
8200 T{7on IN'NY ANI NAI71100N
[AINNN7 D'DMX NN - 7IDNN
DY 1191 DTNV 1NIN NINX
INIX'V] 1INANI ,O'DIXY 0MAI710D
,"DNQ PInY MDILDN '7nN 7w
D'WITIN D'TYXD NN |IN27 TVw
TIYY7 DN NN D'NNNT NI 7y
TN 127 DTN "A1712000 N'win .0MN)
JUVITIDN YN 19'w7 NRNT
DY NRDTIAN NN DX 7X27 12'7V]
N712'1 - 2217 12ynn 111191 11X
DMI'WN NN )IDNNY 121D IX'Y7

.0MRINN

,0I'N .2AXPN NDWvN 7V 0Y7'D Nnd
.0 qIn DX 1'KY,D1D7 Tvanwd
7V NIponl 1PNy 00 D'WIN
1770 D'WINNY 'NapN 1IN L QIN0
N ,N1TN IND' NWINAD 02N
772 IND 210 1N AT IND1n
7V IR DTN 7Y nvnann
NN 7ID I NDWn
“YNd NDONI 7N NITNILNNIAA
NNNXIYI NDONI NI NNITN DX

58



61

VAN 7V 712'N DXV XIN DINNA PIDin
TN N70L (1) NPRdL 7Y NINDWN
N N3 0'91Y T NDAIT7) NDI7IN
NDATT) D'NOXAD D'7TID (2) (Dwix
nrwn NP (3) (N1 NNTD NN
IN'D IN NI'MNNAN NINYA NN CNDAITY)
“NID'N NIWAI (4) (D?DID NIppDIAN NINX7

~.(nNNNn NNYYN XDAIT7) N

q7'va NIN NN 01702 wInw'7 nnnm
DN TX7 ,DMDPNING DOIPY 0NN
12102 qIwN71 21 VTN 70¥7 DN7Y N7
21T ININ DN NIMNT-N NI
NN 7Y Nyan oy TTIDNN7 NRANTINA
“D¥19DN1 NIMOINDNLNINNAN NIDIVD
D' DYPI NPT DY ENMI7IDIIN NI
NiNI7 (L19) "NPM" NINIP D'YIN DAY

719071 (7XN) "Npn"

72TV X' ND'ONN D wITN7 11wn
|20 'NRID 7w pnpD DRDNINY 0'701
10 pnIN 097NN N71 (Domain Experts)
DINNA D'NNINN TAN UNNYN N2 N1AI7IN

_WTN7 CSS-w nNPNIT NTIPA 'ADNT7 T

TDNN - NINIDT7 2D 177 10D X' nNanin
I NOINN 7¥ ML NN NIWN N7 'WX

91V - N12Nn 'VTNa 0"iiv'n o'pnip" | 01
iIXNn1

« -N12NN'VTHN1 DMIYN DNIw
Quantitative / Compttational Social
Science (Q/CSS)
TN NININN NIYOIN PINY WD qw'xm -
N'72{7 ,011DJD ,NYTIN :|1A2) NN1an-Nw
JUWIN) NINY AN (N71V0 19101, NID7NN
7V DDIANI (N'7N2172 ,nn1an  NXIg
J12N-NINIAN NMININT77100 NN7w N
D'PDIV 12 N7 NDAIT 2.V T0I 07 TIN , NI
DIWIN VIIWT7 NI X" 7WN7 NInNT DINNA
N1 1NN "?)1ID'N NNP7 102 N'71¥921 LIFAT7
“PNN 771N T ANTHI NN 1YY NNID
T'NI N2 "DYIOWN" N 0N D YZNNIMD N7 1D
3.0'YOYon NI

N0y TN NNII71200 NIDTPNN NI7ID' 7X2
Q/CSS-n D71y NI'NINN-117 NNAD NI TN
NN 197N .97INN YA P17 DDA TNIY
INDID N7X NID'WIA wID'Y DWIVN 0ONj
D'DIPININITD,O'DID] 11 'mp}(n PIDWNI

>4.N719 PITIVY OPND'DIANIN DTN

NT IDTPN QY7 NN 270 NNIYNT 11T
D"NTIND DN NWI7110D 78 NYNDLAN NIN
TNINN 7Y NI2XAANIXY YT NN NIXIN
NN NN N712'7 NN INDNI NN NN

> NI'72172 NIVOINI NI2DYIN NIDIVD 7w

“WonNnl NIPNTN NININY ,0"D11'O9 DNAWD
6. N19ND NIL

DN NDI- N217120D ,N1IDIDDN, 'V TID

N7 120 7W 111712000 NIvan

TN D"2IY'N D'DIY
n71vi (Q/CSS) mMann
1DIDDN PYVITIDN

GAZIT22 - ' T 60



T IN (NIINN9 12X) NNTIPA NN
NP1 n1'na .('anin jnno) nno
PINY MY DD NDNIXD NND'Y
.ONNN2 DNpDI N

D'V'XD 1N - N71V9 7Y MY NNN
DY N W7 1y jionn
7¥ QN7 [I1aN7 NLAN7 ANNY NN
711'7¥ 0IDIOD 19D VIXNI NIV
IT NWI 272 .201000 DTPAN NIN
71220 DNILPI Y 'N7NNNN 17va
NI NIPPRL TX7) 0171 0maiy
NPX7IN'D - (MY !DINNL NI
- NIDTPND LDPL NN NI7IDY
NYYN7 NInn ,7'v7 11'NY 190Y
DIDIYMN 7Y NN ITINDY NN D)
.N72NN'WTNI 0MIYNN

N1 NIVl NP1 X7IN'D | 05

INN7 NIPY7 NT |0 NX7ID'D
nmn7 QN1 anyn ag'nNaT
AN IDIN DID .ANINN9NN NN
2100 7V,71T' NIYXDNA 0D'70N
“NDN L ('NINANDN-NTTN) 'DDIILD
JD 2.00Nn 0D )NY7 WO
70N 71727 NI712' N7XD NXT7ID
JAN DY'N D'2'20N 72) NN 71T
IWIIN |PNY 12 0O"p) 'P70n IN (DY

0. IN TRN
S 7170 NN 5 N7 7210
,2 N 717N NTD'9] ININNDD
NN NXI7IT12 71T Nnan 7nn
-INN 7Y IXT7IN'DT7 NDINND RN
NN IT,'7P'D'oN 071V 0171700
NDINNNN NI X7 717D
NP TV LNDIVD 7Y NX7IN'DY
NJINI N'XI7ITI1A 'DPILDIAN 71T'D

2 NINIDN7NN NN 17221 VTN
NINo XY NIN 7730 DWINN 72X
“VD {7702 NINMI 7D DIp NpoIy
NTIAYN 7'712n7 - Ndwnn N7
JINT X7 Z.N1TID NIX'O IN QID'N
AN PIDIY 'DIANNN WVITIDN [T
NIMIDA YIVal D"DPATIO D' THNA
INDINN-11 1IN DX 12D NIDN
Qv ["70120 'DNFNDIVD 1Y L pa
120 ,ON1 NPDN7j7 Nitval 0'dX
28 Nonalpg Nron oy NITTINNN

NINI 'ADIVDN |'V'TID | 04

NIDWD WI7Y NTAN DT D07
"IN NI7NY 7Y NIY7 ,mIYNIN
NI7NY D'DYOT7 .Av7pn 7w Nia
1D "NDIDDN WITIN" NIIPDN N7X
nNINLANL THN ANTAN NINA |
NIPDIV N7X NI7XY 0'DYO7 .1101Nn
"PRIY T NID NIDIN NINaN2
“VNIND'"N2ADI0M7270,0MNNaN
“DDILDNIY NN YT IINA NI
NI7ZIT) NIXIAF NIANANN 7Y NI7oN

.(societies) NN2NI DIIAN -
“YDn 2'NIn7 N'D NMwn an'wnn
NNIIOL79 X7 ANIN NN YT
Dy ,A"7'MpPn DY N71V9 10INw7
MDD DY, TPND DY ,NMYYNN
NP NN NNINN D91 NN
NYYN7 D"oa7IN DNl Ny
“w2 71720 DP7N2 DMIXD YN

J"DNMIPIN 7Y 1780 DNNN NIT
2107 N'n n'wY7en ap'wnn
NN 12'M" N'RY'Y NIv'wi 0'7)
SYITIDN PNDA AY7P N7y
IX NP WIA77 71211 npwn Jan

63

N7N NILWY 7Y DWXIDN D'DIYN
NMWYITID NIVA [IAR7 DDA
,ADN7N 1192 NYINA 212D NIaN
IN DIDYD NIXt nn o
“Wn T DIVDN PRl 7Y Inig
11D ,7wn7 )0 220 My 0N
NI12ID NNDINN DNIYY WD 197
NIN'O NNTID NIPINNN DARPA
Q/) omiwmi DMNImd 0'7TIN
TN NI 'N AN NDWn7 (CSS
6-12 7w An'TP N'TNNI DINT7 NI
“TIDN NN 2 EZ.aTP DTN
1I7XIDDIL VTN N2 7V 11ywa1 0'7
2NN Q7'N21 0M73 NNPNN QIY
DN 'TDND 79 N1 DY NDID
17799 102 NI'DIPAIF NIIDA 0NN
23D

7'W7 N2TINY NIL'WR ,INDND ,D7INI
7¢ NTYN TIDYD 7N DI AN
ITINN PN BYITIDD PN
7V NID'DA N7 7V 1TV [V 1Y
DNNNY - 1NIRIOI DDPL NP
NN XYID DY NPInY NNdM7
N B7¥19 NINC12 wpnn Naanl
1NN PN 1D VA7 [N LpP 7Y
UNNWN7 03 N1DN2 VT X7 w7
J7DIDOIN |DINA NIPNINON NIL'YA
IV NN )27 NEPYR NN NNN
WYITINN PNNN 7Y NIY1AY T2
D71V "2 20UD TINXI 2AI7'w 1w
D71VN |"27 NNaNn/nnann wn
AI17/"7p0100

N2INN NN 0w VP
11V2 N29NNA" IX NITIN N'win
T2l WNI2 YA NI L(RIA) "pyrTin
71712000 NI712'N NRNYAN MWK
IITINN NIAIDA N9V NANDN NI
| TVaW 7XXIDIOT7 2D MY NIty

DN NNI- N2I17120D ,N1IDIDDN, 'V TID

Environment

Behavior

"E Child )

Dating

Childbearing

(ABM) 021D DDIQND 7TIN 7¥ 1NV NN 1IN

TIPMmNI Q/CSS awINN NN WTNN 1MADN 'ONIWI AT7 THINT PMINND 1PINN
N1 TY 7 WTNN 7N1XADI9N NN 7K 1N2MNI1 011D NIDDIAN NIX7IN'DA 17V
7UN'7) NDNINN 'DIOT 7V DMPY DADHNN YTINAY 7D 7V 1VIAXN DN .gNvn 1
"DINN 7V1 (DDOIX D'WINY VTN |DIN 2D IN DMINTIZD DIO7D] WIDY
TNIT 7V PI0Y VTID 127 N1 (7"NITENINY 1917'N2 7W0'7) DIWWIN ' NN
NMI7100 1D 1WITN 0N )2 02 #0020 NN 78 XI71aN 791 DD
NIMPI 7 NINMIL N7 D120 N712'7 niNean (NLP) 'vab now 1Ay 1nd
“N2 PID'WN 1D NN TND .DNNN NNIPNATDIIDIIN NPIXDA NIANT) DDPD
NDNT NPONT7 "NIYZNILAN NITAYN" ONP7 N710'7,7U07 72 . TIV QUNDN DIN
NN NDNT7 QDIND IN 97NN ,NIDN NTNT7 IDNMNTN |ININ 71IX7 'DDID

15 wn7 nwpi g XIn A7 WX
,AN2NN 'WTN D712 0'97INN DIYYI NNPY LITA ANXIZIAND 1D N 1INIVD
JIDIVDNN 'VITIN] PDIVA AT D921 AINIA 'V TINN 0717 D) NN

mind P'VITIn | 03

“N7 N (Affiliated) 0'Mwnn DN TPND D'DINNN 0N (NN NN2ANNYTD
DYV NDYIIN NIDNM NIDTPNNND 7' TAN7 72N 1,200 710N 1pNnn DIn
N2'NON 1D NIN 17720 DYINNNNANN YT NI NID'WA wIN'WA DIINNND
NINID 12'DOMPDT 'OINT 7'V NI NIINKD NP ANXDI YRy Tinn

18 pmwn NP T1I2WI1HN2AD PR NINDL,NINOD
TNIYITID NIYA 7V NIN7IVA DMI7-DMININD 1PN Y721 WIN'W'7 |I'Vin DXV
“ODN .WTN NN (VT I'D 71V N2 1DY70N0 7' TaN7) NIAdIIN NiMinoia
71D ,'DAND NINM ;N1 7NIXADIO NIV NID'W AR N7VD 'VITINN NP2 NN
,APNDDRIPN QPN NINYIYIENNINTID N2'WN LD PN 7Y DYwIn 0177

1 N7VIN-NI7Y 7701 DPNYNN NN 7Y 0NN

GAZIT22

7DD :CSS-n 7Y NXI712NA | 02
|T'V7 D'DID NIDDIAD NI'X7ID
N'MIDN7HN NN PRYA 1IN

77002 N7y Q/CSS winin TWND
TP NTOINN NMRN '90-n Niw
“ID DDIAD 7IT'N7 NN 12 WID
(DNDID) D'WANY 7721 NNT .0MD
NMINA 7Y DD D'XYID 0N
D'PDIY  NNanNn TN rnan
“12'DO) D'AVIN D'WIN NAY 172
,(N'7272) Daxwn 0'7nan (N7
Ty L, (NI70XID) NT7 DT D'DNYAD
DX (DTN YTN) DNXYI D'D7
T1P0 190 L(N1A171917N0IN) NIDN
1371 0N NNNANN NMI712'DONIE D
qPnN DN D Q/CSS -7 o'xind 0
NNONN [NJNI NIADINYT MTIINN

12 n7xIn 71707
Agent based) 011D DDIAN 71T'D
NIX7I0'D Now XN (Modelling
170D NY'DINY NN NIDYNYT
0T - 'L'7IN) 'DNX7PN 71ITNT7 DO
Jlavn 7w 'TOnN DT L(NINIYD
DIONN NPNL TPID DINNA NIT
nynp 7T NIN NN L7790 7N
7V Y1aXN7 |1'D1,0'01DN NINANN
:0N21 O"2'DANIN NININN 'DIOT
Q'Y NITTN ,OTNID7N 179N
NITDID NNXIM NPy n71v0
T B0 NN NN
TDIVA NPV NN NYNDNN XD
NN 021D DDIAN 7TIN MINKD
NN 720D 7TIDN 707w 1 N2
D'0IDI (Environment) N21'2DN
IWN (behavior) N9 NP7 DY
N2'2DN OV N'XPNIDIIND OINXD)

.OnXxy 27 D1l

62



N WD APND X7 LD
JI9IpN NIMY 7w "non” 7w nma
DM2NNN DYPN DY ,LDPIL NIY
DDPL NJOIN ITD NOD AP« '
[21NN NN NXXDIL (N1 N7) 'woln
“101 DN NN NIXA 17Y
nh

NN NTIAY VIXII WWONT NID 7Y
J1An NL'W/0172 DWXD 1NN 1T
P72 IpYY  NIDNT7N N1 'DD
“IN LDPL 7V NN TN N71IVON NN
NN .0DNYPIENINY 7Y NON7 WO
TDIDIN MIX2 PIDN NN
N2 IPINAY D'DDILA 70 NN N'D
“Pnl e NN 0NN Y7nN ,nna7z
NNITYAY NON 1PINT7 2XN1 ,0NY
N '7nN NN YXa7 apinn 7on
IN7 AWONN NN .WITINDN 119'DN
:NONN 7Y NIAY NIZIVO NIWYT 1
"7i7" APINT AWONN NDIVNN
727 wrDNYP 7N 'ANT ,NONN 7Y
JUWY7 niwim vz niwe

N7 7101 DMYPIENMYN 7O INAIND
D, 0MNTIDNLP 72 NTya vxan
GNN 7¢ nInTpnNn NI7iDr A
N7X .(Graph Neural Networks)
NINT7 2PIN7 ynD7 1701 ANm |1
.nona "niman"

NI7XY IID7 D'NNNT 712" 01D 771D
NN 7UNT7 10D DY NINYITID
N721j D700 N1aN AN NN
JAVY DY NN NN NIDT7NN
TIVEL,NIPDDITZ NINAWAY 19D
DN 1IN'NY DNIDPIN YW 210D
DY WP X771 71912 D'DMINND
NIFIOLA 2 0MAND 0P NN
NP7 ,7UN7 )2 .|N'7Y 1YY
NIX7IND N7 NI712' NNRNINN

QNI IN NIAID DA1L,DDMINA NI
IN NP N "pIn nyxn" 7wn?)
"W v . (N |0 nni Xxpn'"
|21N7 DINDAN NNIX "N P2 0N
TND [2ID2 AT DAL DM P2 PN
DN TaY X" AnaIT7 .'7701 N0
SX PN nyxna nin 17o" IN M
NYITIDN 119'DAY  DNYID 1IN
"W LDDPLA Q122 NXD) |'MVD
DDA IN NP NIYIOID DIN
JYZNCTND
,AYNDN7 AbIwO anaT |7n7
ybja VIoIn7 7wn7 710'w bown
oy
"If you want to know the motive
behind John Smith's attack
on DF's ministers , look for the
Power Station Deal".
I 7Y LIDIX WY 12NT 7100 NP
NX' TNN WIN VITD 11DDY InY
D'WND ,021TN .0NNNX 7V NOpNnT
LJONTD N9pNNA ('ND |I') NN)
"W7 WP N0 VID 17 W 1IN
Y70 ninm
JPIN7 N'DN N7 1T NNRp1on
TIDIN N12NT7 TN NYP 72N NP2
N7 NNan It anaTn Jon
DININ 1ININYD DINIDAND 12NN
|'2 12NNDY DDPLA NXNDI 'Y TINNY
AVIPY NOIDIL NN IND R NI
N1 NN 7Y WIPT7 TIAA N
TITINN 119'DN NN 'AN7 NNIDNTD
Mt 7Y Ni71100n ap'wnn Y
NN DD NN N7ND D'LOWN "N
7'V N77101,0'DN NDIYO NN
SO Izt 7w N7
NDPONN TV DWVIL 1N
7¢ NI7ITA NIMPD  NN17I Tay7

65

NI2271N LDPL NN NI7ID! | 06

CSS-n NIN71V2 b712 AT VP D
IP'NAN7 N1 12'2'Val D'NDA
"DIVDN "YITID PND NIYA7
['VITIDN NN w2 '7nn e
7¥ DIONIF D" .LIUD NIN 'DN7PN
“DPL NMIIXNA 2N7 L7 VT
.(NIN72D ,DMNND NIVITY) NI7XID
127V |'2 7' 72aN) [NIX ]ADN 1PINN
,IPT 10 7Y - ININNDNI ('Y NINDYT
NIFDN Y2AIN NIN .NIMID IN D'WIN
D'DIOTI O'MAT T [N'237 NN
DY 17V NPINY NINDNND DYOVINN
PNDN INYID NNANN)  DINNN
IN D'7'2pn/0mTIP NN Npn
.(nmTY/0Mninn naRhnan

“D{7D NN NI NwpPa A'van
1DIVDNN "IYITIDN IPNPI DD
Nnrmd oy TTINAN7 7IXD N
VXINDN IPINN .LDPDL 7V NIZITA
7¥ DN NDP NIND NP7 71D
“217 DRIVI DT XIP7 NNOD) LDV
"D PONDN7 IN Y7X1 NInL,(1aron
7V InNDN7 IN L)DF NIV'T 19D
N9 7Vap VT 7Y IN 17V NN
npT-12 NINA7Y g wr qona
INI72 ,"DIXYN NN DAV NN D)
NDDANNDY NI71172 NINN NIAY
NN NP7 ¥an7i,0'19 NN 7y
D'DI9N - N7NA YT'DN NINY Y
.0Nn N71vn NNl

“DNN "'VITIDN 3PNDA ,NDWY7
0MPpPIl NP TPDAN DI
‘v NN 1IDNDL LY
VID1 .t M19'nan n7iva 07
NMPY7 0ninnn nnaxe "nmeg
“1P0 ,DNIN,DWIN - 2NN 2N

DN NNI- N2I17120D ,N1IDIDDN, 'V TID

T oI "an
o "i‘""i ? i i 2R *Eg},' fff NIK'¥N
-_f';] =y | \""‘-l—_—l-"'"a '-.--:_fﬂ" :]H
He— %
P Ryt LR G el lp T o) B o9y
g AT LM |l o
=2 e G oaTInn
# 0 g B (non)
"Innod e TN TN’

NIV NNO7 NIX7IN'DA WIN'Y 7¢ '0NID N :3 X
I7NIDN 2NN

1721 wnnwa7 aw [N D'TPND NI 0n7va
“IND NT'N'7 1D] N1 02N DDIYNT X 7IN'Di
NIVXNN] .(Reinforcement Learning- RL) D'PIT
N'ZNNOIN (Policy) NN |DN7 1N 1T NPIdL
1TI-7Y N2DIINI NDNAIT 122D NIL7NN N727 112y
NINNN N2ID IT NPRI2L NN NIX7IN'DA wIN'WY
TIDW L N1MN 7Y AMP N0 NN NI7NN 1720
DIINYD NXXPN TVILIDIRIDIN 201 7w D'71WI0D NIY
NN NT'PT7 7Y NDIDAN MILPLIIND .ANN7N]
|9INQ TNI7 21D 7V NIYWI 4 2I'N2 NYIDINN 01T
0D{7N'7 NDININ'X7IN'DN NA1ADA YNDINN ' ADIDN
111V (Reward) "D'DI9" N72p 'V NNLN NMXPAIO
N7 Niv7nin 112y (Penalty) "NID1p" Niaw Niv‘7nn
1DIVDNN D71V2 DPIT'ND NTN72 wINW7 .NIAIv
INN) "DION NNXPAIO AIXY"ND 7NN :DMIANN9DD B
IN'D7 ND'NNDN NXIZITIN NN 0T ,(7210 7700
“12DNN N TYILODN WIVI NN NP2 X7

NINDN 21PN NIV7NN 7Y NN

DIPITNN NT'NT 7W N71V0N |NPY 4 1IN

GAZIT22

Low resolution
High abstraction

720 .N'NINN-11 N1IDIDDN N'X7IN'D7 ANINNDN
12N NX7ID'DN NYIN 70 ,NT'DY'ON NINIPA 0'7IVY
TINN NN NT7T3 NXPIDDAND NN, AN N1

NN N

o -o Muiti-Domain Strategic Simulation
- -. Multi-System Operational Simulation
------ o Multi-System Engineenng Simulation

""" o Single System Engineering Simulation

------ O Sub System Engineenng Simulation

High resolution
Low abstraction

71TDN NTINO 21N

12 7Y NI7Y2 NPX7IN'D X7 NIn 7Y 1NNN
TIV7 NNITA NNT .(2-11) nT'D'DON 7w NI nim
N712' .7'W7 AININY 9D ,0M1Y'NN NNaNN 'VTN 07
NN NIFNNAN 120,012 1202 AN WRYT7 N71D1 1D
N2 IN (NI7W0 NN '7U0'7) 2NN 0N NYIN
[9INQ ,NIIY NIN'TD ,01FNY 19DD |2 WX '017'N Wi

JA7w

w'nnn7 N712' NPX71i0'07 2701 71vn At an
NINILAFPNITINININ NIDIYN AID7NN 72907
“'DN 71272 INIX TYID TIVAN NINT7 AWONND NTD
NININA 'Y [INQ7 WON! NIN D 10D .0NWD A |'70
N7IV0 'W'NIN NXIN NI NDIVNN 7V |Nyownl TID!
TIY1 'AN7 N712' XN D2 NTOINN NIWNN .0NIY
“YDY NIMNIYZ N71 NIDINIDIIN N7 NIMNNONN 1)
79DD 7V NI7IVON NNXIND 1X17 NI71D' N7 NIDN
NIX710'DA WIN'WN |Nj7'V 79 'DNID 1IN .0PNY

.3 1N 1N TZNIDIN 2NN NIV [INN9 MDY

64



on Problems, Pitfalls and Prospective Solutions. InUnited
States. Department of Defense. United States. Department
.of Defense

Wheaton, K.J., Lee, J. and Deshmukh, H., 2009. Teaching
Bayesian statistics to intelligence analysts: lessons learned.
Journal of Strategic Security,2(1), pp.39-58

Schrodt, P.A., 1997, August. Early warning of conflict
in southern lebanon using hidden markov models. In
.American Political Science Association

Schweitzer, N., 1978. Bayesian analysis for intelligence:
Some focus on the middle east.International
.Interactions,4(3), pp.247-263

Popp, R., Kaisler, S.H., Allen, D., Cioffi-Revilla, C., Carley,
K.M., Azam, M., Russell, A., Choucri, N. and Kugler, J., 2006,
March. Assessing nation-state instability and failure. In2006
.IEEE Aerospace Conference(pp. 18-pp). IEEE

Macpherson, A., 2020. Quantitative Intelligence Literature:
Are Intelligence Scholars Behind the Curve?. Journal of
Security, Intelligence & Resilience Education (JSIRE), 9
NN 7Y [TV NINXDD 1N TIDn pgnnn AN, [na
.2015 ,0"ypn AX70 'ON 1Y ;" 0wl

Vinci, A., 2020. The coming revolution in intelligence affairs.
.Foreign Affairs

JPNTD 770 10172 N2 NN |7V B NITRY [0 "NITID"
N77NATNT W NILPI NI 7WN7) NNIN YT MWD TXA Inwmnw”
NN (791 [NIIND IXPNNNRYA NN W OND 2VI309 VX D
.59 'ny N2

Shapira, I. and Siman-Tov, D., 2022. Israeli defense
intelligence (IDI): adaptive evolution in the interaction
between collection and analysis.Intelligence and National
.Security, pp.1-20

.Wahsburn and Kress, Combat Modelling, 2

Jeff Appleget, Robert Burks, and Fred Cameron, The Craft
of Wargaming: A Detailed Planning Guide for Defense
Planners and Analysts, Kindle (Naval Institute Press, 2020),
178

NO'NI NN 2NN NOIN) NHNTIAY 7Y WITID 19D N X"'DNN
[N 0T NN ANLRTANTDNING 27 |AIV00N - (NYD NXND1 NIN
“Un 7w nnNan "y NDILDN-NDIVNN NTYT '1DPFLn nTYNN NNp7
NNINSINNIDY N2IYN 7w 21D NIN 'Y NN N0

NIXN NI .NMTAY NDIVNA PDIVA DPLN PYTINN 170 NINX"9 TN
VXD |"NPN . PIN NINIADIANIND 7V DMIPWOND DITYXN TVID 7
T2 WNT7 WEANWONITIN 710 7K Y0 TonN NIMMPONN NN
7¥ N2N TYX7 1 DNPAD 170N NIN X"9T2 'DIDAN |NDINN L TX
NPI7 ¥'NINN 0NN NN 7Y |NNON N2 NNIND'7 19 .20
NINIY N7X D2VIDD NN AMNNONNT DIPNY 19DD [1awnl
P90 WINWA NN DY7WN TYXD,[27 NIDIT DN |MTY NToY
D'2XND MYV 78 "NTNDN" DXV 'WNIT .OPNY70 '{PRwn 7w npg'o
YINNN70 'gNWN7 DX D7INI NIMINTINIDNYO 7Y TN77 NIIDNY
“PNAYND,7WNT,72 01N DNA WD 7V DPWIAN DN 9ID2 .N1va
"DV |ID7 DIDNNT D'DI) DIPNYA NN PRYNDN NN 7010 TP9
72170 NATN NN D'TPON PRNY KIN QDI |ND'N LININX MY
IDXY 7Y ITN7 712! N7W (D122 7710 NINWD TNIDA) VNN A7
NN NNTP DN DRAXNA NPHTILNA YIPINYN DY NN
.02V NINBYIAN NN [ND71 NIMOYNDN NN PIT7 N71017

20

21

22

23

24

25

26

27

28

29
30

31

32

67

VINTI WNWNN 78911 N"NOD 7"NX 78 Qniwn 07N NIN DT |10
-11,0'TPNN DNPND DIT'P NAIL7 |"PNA PNDN NADN 7Y
.2021 7120XT2 72N |1DDN .YTR-NNYIE0IYY ,DDINN

Via, E., 2008, October. Anticipating Rare Events: Can Acts
of Terror, Use of Weapons of Mass Destruction or Other
High-Profile Acts Be Anticipated? A Scientific Perspective
on Problems, Pitfalls and Prospective Solutions. In United
States. Department of Defense. United States. Department
.of Defense
Guilbeault, D., Centola, D. Topological measures for
identifying and predicting the spread of complex
contagions. Nat Commun 12, 4430 (2021). https://doi.
0rg/10.1038/s41467-021-24704-6
Lazer, D.M., Pentland, A., Watts, D.J., Aral, S., Athey, S,
Contractor, N., Freelon, D., Gonzalez-Bailon, S., King, G.,
Margetts, H. and Nelson, A., 2020. Computational social
science: Obstacles and opportunities.Science,369(6507),
.pp.1060-1062
King, G., 2014. Restructuring the social sciences: :7&07 NN
reflections from Harvard's Institute for Quantitative Social
.Science.PS: Political Science & Politics,47(1), pp.165-172
Conte, R, Gilbert, N., Bonelli, G., Cioffi-Revilla, C., Deffuant,
G., Kertesz, J., Loreto, V., Moat, S., Nadal, J.P., Sanchez,
A. and Nowak, A., 2012. Manifesto of computational
social scienceThe European Physical Journal Special
.Topics,214(1), pp.325-346
78-79 Tiny ,0v
.0N'2 DMYPINNIEDMIYPN 0NN 071V7 N7 NP0
Conte et al
79 TIDY ,0V
https://www.youtube.com/watch?v=kyZkptxISA8
Conte et al, p.333
Conte, R. and Paolucci, M., 2014. On agent-based modeling
and computationalsocial science.Frontiersin psychology,5,
.p.668
Lazer, D., Pentland, A., Adamic, L., Aral, S., Barab si,
A.L., Brewer, D., Christakis, N., Contractor, N., Fowler, J.,
Gutmann, M. and Jebara, T., 2009. Computational social
..science.Science,323(5915), pp.721-723
Conte et al, p.338
Smith, J. (2013). Amateur hour? Experience and faculty
qualifications in U.S. intelligence courses. Journal of
Strategic Security, 6(3). http://dx.doi.org/10.5038/1944-
0472.6.3.3
NNDIONNY 'VITIND 7Y NAND7 DXV D'DNMAD 1IN NT ApIna
D'IDND D'DA 7Y |IDIOPN T 7V 1I9DNIY DINIA 121TH 1ANIO]
2014- DY 2"NINQ 'WITID 'MY7 017210 NY 'AND01 1IDDIIoY
DN 'D 11D N LD DPIVITID DN 17X XY 20D .2019
IWIN 7ITaN DP70 ,0N7W DRANIDN 7Y NIMINDIDN NN DX D'OpwD
NN IN 2V PYITID
Macpherson, A., 2020. Quantitative Intelligence Literature:
Are Intelligence Scholars Behind the Curve?. Journal of
.Security, Intelligence & Resilience Education (JSIRE), 9
Via, E., 2008, October. Anticipating Rare Events: Can Acts
of Terror, Use of Weapons of Mass Destruction or Other
High-Profile Acts Be Anticipated? A Scientific Perspective

10
11
12
13

14

15
16

17

18

19

DN NNI- N2I17120D ,N1IDIDDN, 'V TID

“7ID'DN 'V NN N'2NT7 DX 1NN - DM 712'W NN IX TNV D
NMNNoNN TID77 127 "WWON'Y NTD .0'WNINT TNITNIIDNI'T 17D .01
QNN |'N,NO D2 .0MIYON D'AXD 7¥ 211 19DN 7V 112Y71 NINNIYZ-N
,ADNT7N 'PNYD IN D'WNIN N2 12D NIIYN NIPIDPEI97 NN2INN
77PW7 D710 NI INDXIVIE 1770 0217000 1N2 KW 17D XX
[2TVNN7 ,N2UNNN X127 "V TID' NINAN PITA7,XNDIOIN 12N

.DMDN INIVXDNA YXA71 NI7Pa

21IDD NIMAI7110D NI71D'W 122 N7N ,NDXY NA17110D1 NN MIvan
120D N71010 .0YIXND 1ININY DD MY |9INA 1201 DI TV AT
NDIT MIYN EXPITY TIND [9IN VTN NINIYT7 NTPIn DI TV N7
NIMI7120D NI7I2' DWM PYMTINDN NIAY Y INA TTI2 YV 7V NI7ONDinY
NIN NN IN D71V NP L7200 :0MvIa 0PN TIPA 0N1MY INK7 17D
SNTYTMNNan Nt iaN/Naxt L pent 07w NI 1T 0wl Nino

J2NNNNIn 7w IN7N M 7N 7

e

Niva1%in nanna

1ININ . TTIAN YY2 AT'D NNINAL Y2 NPDIY DYXD 1INY NITA
ITD NNIN NNA71 N2NT 2N WITID NAINA 21 YTIPD 21DIN7 DONIY
IN TTIQ |MV7 717X7 NYVT7 D70 NNINAL NIMDIDDX NNYNYD 7'9n7
['2 712N NN AN T TIND MV L717000 102 DNRI 7w X
W DIDIYN 78 NNODNY DIONI 7700 7V NI7ONDN 121 NPNRINPD

JTDID "IV 1ID'D NN2ANN 'WTN1 0N

NIM71 LDPLA NN NN NN
NIX7IN'D 21D 7W NPAI7D NITID
“N2 DMIXDN DMANITN [9IN ININD
TIDY7 0'712' LDPLN NN NNY

J11'w710'd N1'ADA D17

2DM19DNA NINKD AD | o7

NPX7ID'D [NV DMV Y 12
TIDDN |'WITID NAIL7 LDPL NINMI
DIV 0'DIYID D 0WYI9INN DD
WP 01 Y NNaNN 'WTHNa 01N
qX12 O'DIY 0N NI PInY Y)Y
7V NNX DY9 72NDDN WATINN
NMIX . T'NYN 7V NNNX DYOI - NN
02210 N2INAY X' NINK NTHYN
NNIX NITRIY 7N NIrva Na'7a
“INN) N"NN NN 7Y NIDTPND
N"OTI 1IDIDDN QNN 'Y'TIND N
32 NDIVDN (AN N71V9 1D T)
DIV - ADIDDNN N"DNN D71V7
N'2N7 0N ANC- "Rt IN N
NLP '72 7y ppiann mpnn 7"IN
TN N7 .09 7V NINWA pnni
I7INNN 119'DN N712' NYj79N2 12
19D7 VTN N'WIIND NN JWIND
DIY' ,TIVI ANT .N7XID N1 119D
719D 77> wAT1 X7v D) DNpP0D
7V NN .NXN NMRpAY am
VA NN DYDY ND'wn
D'DINN NN TINT7 X N IUND
PgXID VT |'N ON2 0'aND 0'wn
INN7 7212 DNA NINIPNA IX ,DTIP
VT'7 D'T21D IN DNN N7'7Y "X
NYI12 12InN

TV MDIVDNN N"9TR D71V7

GAZIT22

66



2022 N'Ta DD NADNI
NINITD  wI7Y 1DV
ITPNNN IWN NIWVIXPD
172771 :0"IY D'NYII
NIX710'Dl ,NnnINN
’ .H'SJD now TIAWwal

:0INN2 DD OMYIXPN 0'PIIA MY 17210 NINITDN

) i
T

N'Yap NOY TIA'Y nrxy7in'o NMIANINND 0727

17127712 QNI '91N9 nv'PNInINI"T YY-|Inn Q'70 '91N9
nXININLP-7 nnnin) [12D02 "17120D 7nID) Nniv7Nn N72P2 N'NNIN)
AVNDN 'YTN7 Np'7nna DINN WX 12VW71,NM) NIDTPND NP NX0I
(]7'N-12 N'DI2NIINA N'XTID'DOINI NI'X7IN'D NJIT NN DAIDPIT 1IN

(78972 N'hD>vn-1 (Pand 7N1T 7212 DO

NN NINITDN NvD :
nXN7 nn1  wpw7 '}-‘- -
Rhwa qon 7w y
1717 ,nMuTn NiMpnn

0IN7 NIV D'7N'XADIO

1770 DMpPNDN NITYAD

VUITID PN NAIDY7

D'NIA |PD71 DILDN

N71V0 qQNR7 [N DNIN !
DINIXD 120710 NINITDN

, 001D DINDTPN - 7W

nm7mnp L7891 IWAN

JDIO ATADI 'VITIDN

.

-

69 DN ANI- N217122D ,N1IDIDDN,,'VITID




NN DIM'DPN 7Y NYownn
17N NI7NY 2NMDwn NIX 7y
TDN-WITIDN IPNNYT NN
[nnINN 7w N o
717 DN 7w n1ann a1v'7
TN N2TR-NNAN 'DNY LD}

.0Mwn N
DT NN NIX7ID'D - NX7IN'D
7V ,N2D7N NIN'XD 7Y XM
0'2'270 "2 NIYPNIDIIND D
JYN .02 D791 DIMPNNN
“IN'D 0'722 NI NN YID
NIXTNDOIN MWD DMD7
['ONI NTIDT IN/I DD'7NN 7Y
/DTN 7w n71v9 DIoT
['27 NPX710'D "2 112NN LNIX
AWONT7 MUY N'NIININN N'727)
MoNnn  "nTayn  nnpn"
7¢ N71V0 DI9OT NINNYI |I'ON
(TAND NIXIAPI D' T'NY) DTN D2
"D NPDNI ALY NITA [9IND

TIN N7 7nDND poN71 DNMn
7010'N Ny NRoOANN7 1’ 0w
JINNPNNT NIAIYN 7K NITRY
7v2 NN 2, ADIDDN-VIT
“TDD NDPN 7Y NINMIDA NV
NIND |NPN ,0MLIDIN NN
NINIX NDIYD WN ,D"NAX
CTIVEXD'DIT7 NP7yl
T'PNL NDO9AD  LNINND .2
NITNIVN NI7NYN - NN 0T
nn :]2'N 0T PID'Y DINN D'D1]
NINNDT7 NNX7 DWIN V1IN
XD NINND D12Y 0NN A0
"ML NIYN2 NI7D1 IX NN
DIDD 1'AVN7 N1 PN 7N
NININN 7Y YV'OUn7 DN710'aY
MYpNa 0DNIRNXE NIXRp 7Y
qnIynn N1dnN NN 2NINND
2N DMADPN 78 NIvoin 2
Q'NIF'DI DNT ,0MYPNa "M
NN N7 jNnoxe 700w

71

JThD N X7 DPONN LT 1IN
“IV9 NMDILDN |1DN7 WITL D7
1P'Va 'DAN7Y) NN NND7 N7

.(nvownn NIn71v7

1NN
'VTIDA NNIANINN N'727D
n'T PN

NN NIDNM NN N7 1IN
NNIRNINN 07272 2 uann (nn
[N DIDDN-VITIDN PNDY
719 NPYN 12NN 19D 7V V1axnT
:ON7NIX1D
- DI'N2 A"DI7JIN Numann .1
DINN D'DI2 NITNIVA NITNWN
VIOUNI AXYN NN 3N NT PID'Y
7 NIV7NNN N72 170N 7Y
TTIDNNT7 NIYATIN NI'DITIIN
IN TTIV' NN 701N WK DY
DINND NIIONNT D'WIND VID!

DN NNI- N2I17120D ,N1IDIDDN, 'V TID

U IDN 1Y VININD .DMININD
712 NI2DWDN) 1ININD 112X 1P
(N
DIWINY N0 |'2 WO 0" NINT TX7
7191 D'WIY DNY NN |'27 D1vIN
“NID NI 7Y NI YA Nt 1vo
NDIYND NN NIAXYDI NIYVInNn NN
DTN 2 7¥ DDAl NIDONN
DIVID NDNINN N7270 PN
[9IN2 V'OWN VTN 7Y MaXN 70 1D
ININ N'WIIND NI [9IX 7V NAIY
DIP17 D'WIN YINT7 NNy DNNNAI
NN 9IND N IN ,NINN N71V9
DIVIL 0N NANTINT NITIN QWY
N2'wNn 7'7nN 7V nVown N1IL7vY
I DTN 12 7¥ NIb7Nnn 1721
17'N2N NMILPLDIN '1I'WI IX
.0n7v
T NP2 DIPAT7 N1 NT MY NaIvY7
:N71V0 NIy
TN IT v - Boost -n nwna .1
[9IX 119 XD NN Npn
112 D'OIYN I'7N YTINDN NIXN
7j7'V1 DY 17N 070 .0TNN
QY ,11N21 LIPS DN NNV 7Y
[9IX2 "N 119'D™7 11an
N7 NP U N2 NIVN0n
JN2IDENDMT NINY
"IN IT NW - Nudge -n hpa .2
"NoNT"1 IXN NN N
“NNN1AY7 "NINTYA" D'WAND
DYD NIYXNNXA "NIXIN" NI
JIDNC DT NN N9 L VTD
IWIND NI2'NE VTN NowNn
NIYYM7 DoNX DTNN 117
JUNY7oN1nNa nixa
1IN 17N N71V9 11T N7 Qniwnin
?'DYN71 D"PNNT7 NIDNX JNNY 1D

GAZIT22

?071V97 D'WAIN VD NN

NN N7372 7¢ NNODN
“XVYDN NITIIN NIDIYD Y ANTD
JWIIND N2'WNN 9IN NN NI
NIMONNNN NDIYN - System 1 .1
7V nywin nmn nawna
U NMNIYTD LYD
NIMONNNN NDIYN - System 2 .2
TN L,NDINNE NP'YN NA'vNa
DN VTN [IDN 7V Nvw
.Dn'wPMIN
System) NIWNIN N2wnn L7720
T NDWN1 N annwn XN (1
NN NN NN NTIAYN NN
DTN 2 7 NIb7nnn N72p 217
IN NP'DYN NA'WN MONND 11N
DTN "2 ,ANT DIFNA .NID NDINN
DNNO7Y NIMIDN 7Y 21IWN7 DD
NN PPN NN NIv7nn 7271
D7 |'N DN7Y NID7NNN N72p )17
NIZITA YTID NIMNI2 X IN Y
NN YT NPT NN
2IYN7 0'01) 0TN 112 ,qD11 . N'7D
DMAT 7Y '2DPMAID TIND |9INA
271 (PONN 'DNN7 D'XNRD D))
7277 N2 NNDYN NIWIND DTN
00PN N "NIDNM"n Niv7nn
=12 1Y) "IN Nennin T 7y
APTIN NP2 VT 7Y INNODD
N71¥97 NIZNIDPNI NL7I2 ANAT
[N system 1 DD 7V N'WIAN
DIINNND ANNDD WININD NIXDY
INT'N2 NP .(2022)  |N'N2
SAN' NN NNNR™ 2 D17 DY'7 NNOT
7V WWIND N19'D7 N1I2L NN
N21'DY  ("IDN NDNN)  NWXD
“LYN T 7V NNnal AN Niby7
0191 |INL NIND 7Y IDINN M

1"2 NN
nJ>37>
NN1IANINN
1'VITINY
?13DIDDXN

- YW-JI'D 7D '9119 N7aIna
RIN N'DTPNN 077200

anmno
YY-]I'D 070 '91N9

- N7NP2 IT7 NN NITDN NV
DINN 7¥ YTl 0700 TX'D1 DNN
Y7 0Mpy NNRNINNN n72700
"DDN-WITIDN APNNN NINTIV NN
nVovnnI d

DIV PN NI NIBNINN 017372
“0ly ,DavIN D'WIN DN2 D19IND
NIL7NN 01720 ,NINXDN NN DD
DN NXIDN NNIN .N7IV97 DIINI
DINN2 NIL7IPN NIMINDA NN
D'ANDNN DN 17X DN9IN D NDII
INSUNAID TN INVIT 'DWIN" DY
“V7 7IX B 271 DM7NAINXD NNDN2
nin 7y QUTIVN 0701 WIDY NIY
LDNINMONTI M NY

NP 1D wITN7 2wN N1 wpna
N'727dn D71Yyn DMpnnn DY701
2'LA P N7 DYIDD NN
,01IYIN D'WIN N 7Y N12NN P
119IN 7V Y'OVN7 N1 N DX X7X
1D 1972 NITHRYN X'V ,NAWNN
NIL7NNN N727 1DY70N1 NRIY NI
.on7v

70



.n17In

D'IMOND IPN7 DUDI7AN D'7D
0"DIV [0 NI NI7T'Rp 7Y
“N7 'MIYDYD 7N'XIDI9 DN
77'Va ,"ADIDDNN 'V'TINN 1PN
/1 AL AN PN7 yvann 702
NiN1) DUNITH-NN DIPNY IX
MOND |2V NXT7INPNINPINITI
“DINN NI7'N 27 DN7Y DUMNINN
.(0na 0'7'vo/D

oUTIVY D7) DY 0T wpna
NIYIN 121 NN DMYONNN
1PN7 D'PIYN NN .DWDPLN
J19p (NI70TN APYA) NI7PN
JMIVDYnE NN TN NY
ANPNI7N D7D TX7,707 QD2
0'72 D'DY'DI D'NNON  DNPIN
Ya1 O'NRONI D'TPN O'D'7IN
ninnnn ,(emotional detection)
"N N72p 127002 NNOND NINYN
D'WIN 7XN N71V97 nyInal Nniv7
0701 wIN'W .NIXIAP IN/I DTN
"N PN2A "APON NIMYT 7121 17X
.Dn'wP7IP NN

IITIDN PNNT N7 17N 707
Q'P'N91 1P'WA ,IDIDDN-Y
NI7'NP 7v |DIN MON7 D'WpPANn
NIMID 7IN7 MI2X N'W IN ,DIINI
AN ninpna Nizap)  ninton
LTIV (N

N'7372 7v 0700 112'N2 I DY
NID J2WITIDN APNNT7 NNBNINN
“12'N1 NI7200 v pnn 727 1 |yo
nn71y 7w N 7y w7 ny
D7) 021N ,0'"7 DNPNN) VT
XM7 172 2N NN (VITID VTN
NN TENN

JADIDDN "VWITIDN PNN7 N
,0'Y'NIN 7V nawn 0T 7wn7
JNDWY [DIND NIYNONI NINON

4 ANXD

nr7oT NITnp

VN AD'DINIIND - AT 2T
nm

nrmINN NINIIBL791  NNN
“12j7) DM'LP7IP 070N 1PNT
J700T ni7apg N (DN
,0111 DA 70T ANINN
VT Inn pr L TAVRE QNN NI
[PT NIN7 - DIIIND "22INDDY"
UL NIYXHDNAY - NDIOD NIXA
N7 NYD NINA7 [N 17w Tl
71D 7Y9N NUDI7IIN N D NI
T2 |"OND DD NINUDD NIXNID
NIY2INN YIn an L NInion NI
127 191N N0 L NINXIAP 78 NNl
N712' NX12P) NW7N IN NPTNYT NX
,AA700 ,NDY7N TN ,NTY N7
DI712'w DmIN 0Nt (D1 X
NXIAPN 7Y PITINN P97 712107
Nn71p '2'70N0 IN DRNNN pn
2 ,ve1 niXIap 7w niv7nn
nmMpnnn NN9oa 7y AN
“ND ,JNnPn - NI7'Apa NPpoiva
NAXYDI N7V APODNIT ,|N""D
LJINDNINN 17272 Mpine .apiTIl
DIMONNY7 N7ITA NIA'wN D'DNMD
T NI7NP 7D 7R DPTNYIND
NN7XNNE NITwn 7y niron
1D O'NID DPND NPT NINT N7
DIMOND |2 NN X7 mwe
['27 DD 7w O TINN QUAIYIN
DN NNINN7'NPN 79 NN7XNN MDD

73

N7 N'NY NT7N ,|IVaIn 191N N1
NX1 DNV N1ybn .1I'TY72 Nnpnn
Ny AN 1inoa "Nboip yinn"
"D .APYIN IN NPT N7 D71VD
"NINM Y'Y ININ NPIT DN
NMNONI NNIYIN NIND NN |'DPN
.DWIXMN NIDINE QP NN

"7 DINNN D1PIN )27 DNNNA
NIYLN NN DDTPN NNRNANN N7
IN "NDOIPN JN2" 2wN7 X D
NN NINXD "D 071V" N2
['"'ONNDN ,NTD "D D71V NAXID
- DN NPITY NI7201 DXI7'N2
NN DNYD - IXINIDIINT TIaa
DIINYD NI UNTN NNAT [T
.0172210

NTD M"Y 2NN DTTIVD N
D'TNN 7Y NIDIYO NIX7190 7
[N ,7e07 .70 .nvan 7w omnp
-XID 70 DTRID Y A NPT XY
IWND NINY!IXIDN NO'DLY 7V YaX
ITN NPT .AT7VN 12102 NNIDI9NDLN
DN VT1,7Un7) WTN 1V 17 1X"N
DT NDINA X ,ANN N N'TY DD
(w7 NN

“INL NIPYa7 ma qQpn jIvia
MIPDM 9D DIN L,7UNT7 .NM
.DITIN7 D'70200 "2 NpN7n 7Y
,DITINN 7 Q' TY NIND ATD N7
X1V TPN 71907 IN17XN 0'702i00
[AX7 (MnN70 '7'0) D'TINN 7V N0
“1N 7Y DYTHNN P19 .0NT7Y Q20N
NPNX! 117 AWONN INNOT7Y Ny
1IN |INNONINIYNN 2NN 2IX'YA
7¥ ANWD 0T PPN .01y 0D
7 ANWDI NIN71 YIn'7 712! INbn
Jnno

YN NN NN NMIDY7

DN NNI- N2I17120D ,N1IDIDDN, 'V TID

AINN NN N QTYN7I NID7NN0D
N7 AMpy Intn N9TYN NMID
“DALDN-VITINN IPNNT7 NDIANTN
N1'N1 PN L,P N7 N 1Pvan
12'X1) DN 7 I2'DN NID'ON
“wpna 0n7v NIb7nnn N717 ,(0M
IN IX'N QN 71D AN7DN WININ N
0MI12'X 17N WPNA L) 121,019
NINoN JNINNNT7 NN'X') NMDI7IINI

.("D11TD

3 AN

NPT APNTY

NL'DIANIN - 112T712 172 'OND
[

TN NYPIAN" NDN NN ArNTY
QY .01IY PID'Y ININN 1P NDWY
LJIZNIDODAITN NNITON TXT7 ,NNT
1MV NI7IN Nty NN
“OIDIPN IN,VXINIDY'NT T1XN2 7D
TN, 01N INT NYAFNNY X
.02 NRMDD NIPIN MY NN
9"y NANXN1NIN NINXN,)D107
.N21N2 0N D "NDOIPY7 YINR™ ;2N
“DIN D'YAVN NN DNPND TIva
NINX! 197 NIVYDA NN IDTPIIX
[IV2'PY 1 X7 ,)1V2I0n 90 N
“NN2 NNDYIENDIDIT AVOIN 1N
,OTNN 12 '7¥ N2'WNN'DIOTI NN
"DWalp" O'IoT W NIPNIXI D)
NIPINYT D'YNWaonxy 7y 01NN
JNNDN

ININ NN NIWY7 QnDan 10 [1lvayg
TPy DR 9N 211 Y 12T
19D INYN NIPY7 X7 IN "12aya 1
27 DTIP INIX 1'WY N7 D7IVDY
TINAPNVXW T PO NT7 0T PN

GAZIT22

NPy IDIN DY NNT DY .02
,7VUD7 .DWIN 7V DTN NI9DTYN]
NIYN NN Ipvay  0npnn
'TD NNI2 |1D'D ND'ON 7Y 1T'VN
“TYNN |'I7N7 NRIY DT NIDTYNI
NN IN N7NIRN NNaNn NIo
“YNN DINYNYT 7pwn Uiy NI
.(ppn NN o) o
DINYD 19DND 7Y YIAXD 1PN0N
NI9TYN 7y DWOWNN  D'DND
NNYD ,0NN1 .0TNN 12 7Y DTN
720 .nD1dNI NPIDYN L7 ,N'T70Wn
DTNN 12 7Y NDNNI N70WninY
q'TVn7 0'I DN 2,001 NN
120,012 NN 71V971 DI7NN7
AWND NI DN T9ITYND INIT 0N
.0Mvx
7V V'OUN7 N1 DNXN '2N7 DN
“72 1IN, 0WIAN 7Y DTN NIDTYN
T12p 01700 DIVID NNDNINNNT
1j7'VA,NNT .02 VD7 DRy DT
:NIYXDND
nT 170 .NIv711 - Priming .1
NIWIIND N2'WNN DITINT TVIND
N ,NNUDD DT NOTYN NAIDYT
“WONDN DMTINY D'TIT ND'72N
DIV NIDT7 'TIYM 113DND 0N
P1on7vy N1
NINN WIDY - XTZNITT .2
0NN NN NINMAYNN NIYNIND
NNINTN2NNIXA
7UN7 SMS NIVTIN ,NT WpNl
“7nnn N72p D'7nNn7 "niynon”
NN Q' TYN7 D'WIND NN NILDINID
Q'NID DMPNN,qDINA . TNY 0 7Y
11217) 12'D1AIP DRIV NI WY 700V
D'WIN (D'XI7'N1 YN7 "V wya”
"nIyanm" 7w 1XN7 D1ON7 DI

[112N1 NIL7NN N727 112V NP
“IN'D'7 NN NNAT .ADIVDN
TIDDN-VITIDN D71V NIX7
DL .ANNT7D PNYD NN 1D
NNN70 PNYN1 NX710'DN NY
NPLN PIPTIE AT WWONT MUY
TN YIN'Y ;NI NIYon
;(NY720X7 N71) NY7NANXINN N2

TV

2 ANXIN

DT NIDTYA

NDDIANIN - 0M12ITN 'DID ‘9D
"2

“1p1 NA'WN D700 3PN NN
NINT7 [121,0TN 12 7¥ NIL7NN N7
.DN7Y DTN NOTYN NN |"ON7I
"V NN ?021wN 1T N9 TYN VITN
72 1D NN NNO9DA NNINN NTIA
,01D11ON NIN71V2 1P'v1) Nb7Nin
['2 NXPNXILIN NDWD (71 N7 N
12101 0T
[PT NOTYN NIMONND NINODN, 773D
1NN ,NP'YA NDEINAID NYOIND
WD Y XPNIDIINAD NYOY
:0"TDIN DN
DTN 22,7730 - |I2'D NI9oTvn .1
JI2'D 'NAIY N7 D11
NINT7 N712'1 - NPD7IONDIN .2
PN NTIAVN NNAN) DYP19'D
T210 D'PI9D NMNT D N NT
N NN nmen7ng
NILRMIT 197 D7VID DTN N
NN 71DX") NN ND'oN 7w n1Na
N72 DONM Nnn L("Nima nn D
NN |N) 71V97 D'OMTYND |71 XTI
(NMNXY N71¥9N NN12 [Nl 7NN

72



7TID NATYA script NOW 217) N7
7V 2117 - 1973 |9IN2 AXI'DN ANAT
TWOND IT N1 .N1ININN YV D'D]
D3 N7 W' 07IN - 1'70'DPN woIn N
.Nnon

717 97N nwR NININ NINXTN]
,LJIIDIADI N1ATDIOIN NININN NID
TON IDND) T"IDNA NN
NYPRYDN NX7I0'D 'WINT 20 NIT
TY N2'DN 2TH NITPON ININT
IXANN NN ININT7I Y770 LD
J1oDIR navnal (XN 7' 7w
7"1N D9 NIND 1WDID 1T NL'WA
NNIXI NI700N ,NMANF  NIiPFhoL)
"YON1 N'XNIDIN DNYWONDA (217
T Ian2 N7 NImn N7
,NP7ND nND 7N, TTa 0N
T2 NI7V190 ,07Vn1 TITa ,NAI79
TIDY 71NN '0MO 1D NN DY
|01 'TD NAX NIT'NY |0 NDOD WD
.0 TD N7 NINp1E a7 nimne
7"INN NID1 7V NDDIAD nwln
-N7/'720X7219  |9IN2 '2'DIDIND
7"INN MDD 71TXINO
- "NINWnI NINR" 17210 NIYXHN2
“1N DINN7 MWN 1I7XIDODAP 7TIN
NITNY 7w NRNIND NI7nann) 'y
MW IwN 770 7V XN71L,(Nnn'72
IND'2XD NN |13, [1NN9N DINNY
21NN Y

[ ,]2 1DD .DIADI LI 7Y WIATA -
“NNN7TID 7V 210 AWONT NINBY
TX 7W NI N7'wo 11y oy
.DITN

JID] NITINY NDNINN 7R X700 T
YT, 2NN NITNY 7Y AT ,XT7ID
[DD DMDIDIN DDAN | 71707
NXI'DI 072N ,WN NN L, NIDIvN0
“Ip/DtMIYpN 0wan Nl N1
,OITND NN DYNIYPN) DMD)
(7IndN pPY'TIDN NUNIQ DMDIDD
DIT{PON Y7V1 "2 NINY DI (12D
DIYXDNAL 'DPL I'TY WP NN
1ID7IN'D NN'TA NXNIDIN .DMNN
/710 DDA 7V NIT'NY NIANANN 7Y
7V 7 T NWATY NPT
NIL7wIN NITNN 0T A WoNn
['27 ,2wNNYDN 7Y 1 [9IND
NRXIMN NMDINTND N 0T
TPIO WNNWD (NDAIT7 .X7In'D]
ANITN N1'D7IN'D "IN NAI79 7V
YDND T11D NNITI NN VXA
NINTPNN X YA 7IND N9PNN
7von7 NwAT1 NA'7on .0MoOX
NYNN NITNY NN 'DRIDIN [9IND
“IN/NIND NI7D0DN NIP7N0D - N7
Qw"7 ANI7d ,0'NI7 NI72o0nn Ny
7N N2X7 qQpNnn nann 7"In NN
TN NIPNN 7Y NAI7oN NdINYN
[T MONDI NIAWNNN N, 'O
AN ININD AN

mn" |707) D'721pNA NNINNON
N winm7 ("N'7arxannpn
79 NIRIDIN/NDRIDIN - NN
T 177IN0 DN QTN 721 NiMpe
PN WInlk Natan nX7inm7
DN wIn'n 7y 0'DDIAN ,0M71919
TNTXIND NOWA NININN 7Y NI

75

(*A 72100 DNNIAZNN DY) DI
winw 1"y) 'pT 15 7w nXn wn7
“OND DT 'Y (Reverse Dijkstra-2
DX} DT WIAPA NIL7NN 7277 W
MYON'Y 0'11 0MDY YXaA7I N
J12'90 120N NN 1971 INAYT

D |0 - 7TINN Qi NN OYp
NINANNNINAD [1L,NY7PTo NN
DD 7TIN2 1217 DY) 12 01DIDN
NIIDI NV 0WXann P71 (ABM
.0md7Y NI Mpn 1"y 19pn7
VIpbn7 TXD |INQ7 waTI Nl
JINDLIAN NN 12 WIN'WN NN

2 ANXIN
7"IN NPDIAD NN DT
“111 AN XI17ITA 'X7ID'D]

NY72rX10217 N7 nY
IFEL - IDN27'T 7210

721 NINIXD NINT7 N1 AX71n'ba
ITIDN 071V N'WIN NINANN D)
N'D N DA Nnannn v
NXINY NIX7I0'DN .DITN TX 7w
NIDN N7V900 DI NININN NN
“DN7 TYITTIAN 7NN - DITN TX2
D'7"'"N NI7'200 NL'7YI TIP'O NN
7v 7"1Inn Ni1an b'ba 7y - 0D

2
“UN7 IWONT7 NI71D' 17X NIX7IN'D
JINTNA 71V97 NWY QNN TXD N
7"1N NNT 7107 NN271 ,00p 0w
AN ADPOND AN 7IND TX
7121 17X NIX7ID'D QDA .qiI0'n2a
7¥ NI NI 12N WWONT NI7
7V1 - DITN TX 7@ NI7'WON NIn'Nn
|9INQ NN NI Q1D |1DN7 NNT D'D]
PNIND 7V 'WVITIND QID'N YXIAD 12

DN NNI- N2I17120D ,N1IDIDDN, 'V TID

NITIN TIN77 127 2WON! N'7ND
7107 nppm  n71vo DT
N2 N2 TYIT7EL, NI DYl
JIb7nn N72P1N0vn 117

- 'V'TID NRAvaY7 pin 7 .5
N1IL7 NIX7IN'DA ATYNT7 N1
7V NNTLL'VMTID NIDIYA It
12 DN7 D'W'NINN N1'N] D'D]
TIDN 1D IDT7 v .NDVNN NYA
NTIN N71-1TV 170 N XT7In
JNITNy

1 ANXTIN

NNy 1211apa avpI7dIN 1Y
i1919X

n'a 12D PN

JIOWDY N1IAID N NMDIZOIN N9
,0I'N NP2 0 0TN 'N7Y Ny
7V .y2bL NNIDXI NIDNT7N 7Y WATA
7V Y7D'OIN [12DN7 NiAwn w0
TX7 ,017'N PN AMDIZIIND 'N1'D
"N 7w 110 DIYM NWON'Y 017D
N7V MPaNI7N NIm

ABM 21DD 1AO7IN'D 7TIN NNID
agent  D2ID DDIAD 71TD) -
119 110N7 (based modelling
NP2 [INI NbY XN N'DITIIN
L1272 INIX NINT7 YT 71T nT'D
[PTN71,M2'00 11011 TY NN 10107
7V 2XIN 7TIDN .M2'9N NINAIN NN
“70N VPO 7V A1pa NNDI7IIN N1'D
AWONDI NINIPINT N'DIN 12 DN
JININ2A NUDIZOIN 19 7V NIDVN
NINDNN NNNXNN NAIL7 NPNT7D 'Y
.(NOPNNAINIAND) NPA'DIDIND
12N 2XINY 7TIN2 qQDInN VN
7¥ NXIN wnn - 2wnn 7ivn

GAZIT22

NN7YN TYI L NIN'OT NaNAl
TNV NINIXD XDE D'YNIN
NNX7ID'D - NAIT7 .00Iw O
NN 1Y) NPFODN NINWIY
(N1 piapa N
NPX710'o - AYZNIDA NTAYD
71D1 OMDNY YXA7 NINWOND
“7VN IN Q'7NND  NI7NIDY N2
wNN7 7311 12 .NbY MpI7 NN
“7122 '’NY DMDI NIX7IN'D]
1 NIA'DND NINIXDA YXAT7 1IN
INDITID ,NIDN N7V - N
VNN DMDNI - NNAIT7) Niw
,QD12 . (I'MN1712'1 2NN NN D2
NDNT 17X DMDIN 7'9n7 701
7211 DN2 ,L79 1IN - 'DLI'D
1D1X7 (N172a0 0V) wpnwin?
“TID ID'NT7 QNI ,NINMOI pN0D
MDD NT'N7'DDIAN 017

“Nin Y72pPN7 [ID'N NNT19DL79
“7I10'D2 WpNwin7 7311 - NIvY7
7221 ,0ITN TX 21X 1Ay DY
710 712'N2 7IND TX ' |DNT
IN '2'DIOIN ,'DD) DITN TX
'V'TInn ;]2 102 L(TAbIDDN
7D OITN TX |I'ON 112V pAT)
nUX7I0'o - NNAIT7) XTI
NUX7I0'D ,NN70N 7W NPT
(T Nn"In

DI A7ve DT wian
NIX7ID'D2 DWN7 [N - N
QPITND NTP7 7w 7TID
,(Reinforcement Learning)
12'D7IN'D 21D INIYXNDNI TN
N NYZNNDOIN NN TNIT
Q'w'NIN2 - NNaTN NIDINN
-IN '7V21 DINWND-27 DDIN
TIDOIND NIMTRN PN NINTI

N1N71N"D
D17N 722
(1"v*11na 01)

-nL'PNIINI"TN72IM
N'TA JIDNI 7N

nn'no
nvpnaIpn"T

NINIXD 7@ 21X DT NI X7ID1D
TN NPXPNILINDAL NN
NN NI2IN NX7IN'DN .N2 01D
“DNYN D11 O'NXD - DY NIND
AXMD 7IN TN IWND) X 710D 1Y
NN DX'D DRIY 0721 ,NbYN NN
NI [20N7 T2 (D'NI70 NINdN
DINN NN9ANN 20-N NXDL .0 TNY
“0ln DY MIYDYN |9INI NIX7IDIDN
TN NNWONI D'DNNN D7 TID NY
a7} suRYl)s)
ninI D"PNN7 NI71IDY NPX7INID
7V NXT7ID'DD - NIY NPRXI7ITI
TXID - NNAIT7) NIDTIN NDIWN-NN
TID7 TVI (W1 NdVN1 71700 V0!
TIN - NAIT7) NMDIOIN NXT7ID
NTYL D'NAX NIND |2 NPXPNID
NNAIT7) NIALILDN N'X7IN'DI (A
(T ayinon: -
“71 DMIYN 19D 7Y VIAXn7 |
'VITINN D71V NIX7IN'D7 DDA
NIMHNYITNDWD 7W nwnna .1
MNIX AT 7NN NN
[1120 77T ,]*7010 DN P1272

74



.(Perverse Instantiation)

N7 - DWWIN DIPNY Ni1an .2
“N7 LIYO NX71,0"710X0 TN
.DNRNINN NN NIT

TOIND NPYTRA 7w Nnnabn .3
NTN7IW NITNDID

NDNIDTN 7 NIPX WPAND 1D 7V

NIY7INN 7V D'OND DN 02V |10

JINY7UN NIPTINQINADIENT 7w AT

NIDIYN 7W N2IYN 7W M1a Npna
,0NIDID N771D0 ,'VITInn 071V
172 NOIN WWXNNI IPNN NINN
N2 0'7V190 DI9NIWD D'ANYD
NYIXODN NYOINN .NNbN NNy
Self-) "mXY-ITID" NN NPNIY
DIANYD  NpI7nl - (Organization
NTIAVN .NIDIYDN-NN 12 NINDXY
"NN7XN" DT 2 NX 7117 NN
“XVN-UTIDN" DT 127 Novnn

n7w "

5 NINXN
1ADIDDN |I1DN7 MIDN-DTN NIPX
n'Myn nad'oMIND - VY TIT

NI7W21 NIANP DNY7 NIMDILDN
[N2 NIDWNNY NI NN v
,LN1D21DDI NI |0 NI7NANN |n
DIWIN NXIAP7 IN DTN7 Nppw 12
DN N2 NEXPNIDIND N 1anT
1IN DAY NXPITIN .INNONY NIDTY
NIT IN7 NIN'XDD NN DINND
JINID DNIN XD
NT'N7 'DDIAN D'NNIDIX DNDID
nIN'wn yxa7 oran o't nnn
NIN'WNA DTN 12 NXA71 NN
TIDDN AWND 'PNYD 10D ,N1I20710
,Diplomacy pnwnn - 7&07) DMv
710 Nwav nowa n"in D 7710w
07100 )NIN DY .(D"WIIN D1DID
“DDN DW"71110N7 Al-7 NN7 1WON
JUNIXD] N
wIn'mI 12001 0w v Al-7 D)
:NDILDNN
DY NNXPASTNNLPAMNTIN .1
227N 12T N - Al-7 (D1vn)
NINMYNINXINT N12N7 nfpyl

7

JNIDPONND [9IND OYA

1TD NNXPNL 'DPL 7N 2D .2
“Tn D'DA 7V - 71N TX2 NIND
DD VIX'I 2PN NTY D
.On7NIDN

TOINNMIYNDN NIMDPON NN .3
,(7UN7 7D - DITN TX7 "D
WD 7Y NIX7IDID N11A7 N1
TX'D |IN271,DITN TX2 WND 1D
7v NIY N71V0 NN WINM
TXD1,DN'7V NIVIOWDN 7IND TX
"N NIMDPON NN DDPNT NN
o

4 ANXYTN

N1 NIYIXON NIYSIN NDTin
JIDYN 7w N

- 7" DA '9191 [NIIn 7NMIN
N""Nn ND'DI1IIN

System Of) NN 7w NdWN
7¢ NXIAPd NTAD - (Systems
“VIO [N NNN 70V 0'DI91 NIDIWD
NIXPINIDIN NN 72K, 71911 N7
.D'ONIYD DIANYN WIDWYI |11
['2 NXPFNIDAN - NIYIXON NIVOIN
JIN7 MDA NDIYN1 DRIY 0D
|22 7 NNDI ANt N7Y Nyo
1770 nyoainnn p7n .onn 1NN
7712) nIVoOn AN P70k Nrox

.nn-pmn 7w 070N
JIXOD NIYOIN NDTIN 7X27 PN
1T - NN 7Y Ndwnl1 Ny
P'9N7 7211¥ NI7¥INn NN DDPNYT
DIID'D  DXNX7 NXPNXIDINND
“171 N7Y7W NIVIXON NIYoIn 7w
TNWDN 71X 7V MIXTIDIDOIN VX
noYI NLbwR LNDIVNN My 01

DN NNI- N2I17120D ,N1IDIDDN, 'V TID

ar
":jl"‘,r .If"- f’"”/r. 3

o,

THE FAILURE OF STRATEGY

-r.f,g?} é#:rh\'_r:;:.
3oy
s <O0g

QINXDIN D'7TIN DID Y 1DXIN
AT YA 7W IWPNA 7XON WD
NN 1DNT7 XTDDOIN 17TID .1
N2IYN 7¥ NIN'O - NINON 1217
T ,0M70 0V AR 10 SoS
,12 7V .00 DINWDI WOIN NI
[17DN 1Y 7TIN2 ATYN7 |10)
J12Vnn 7w NiNton 170N
DIId7N DMAW7IN'D DY7TID .2
XD NVRPY7 - 20 nTY 7w
“nivnin SoS-n NINNO 1119
DN7Y NI'DPONN NI'NALL,DN
.D'WITIN 0IY«N 7V nynil
JINN NMRYT7 17X DY7TID 2 NwEn
NINDAIT |7071,0P20N0 10 T
:0"DAN7Y DDIYNT
NI N"7NN NN 1DY7aN N L1
TOINN'7TID - DITN TX2 NINY
NJ>IYNA YID7 17018 IXT'DID
TON71,DITN TX2 NINON INT
"W71 D1DY7 TXD |1ON7 117 W

GAZIT22

71D 7 NIN'O] NIA'WN DI NID
NIN'NN '70N7 NIN172D ,NIXT7IN
RIT NN N ,NIDV0 7Y Qi
7V NINYD 71T NN XN 7Y
wIN'Y 1717V DDIWN NDIYNN 121N
[V "7 TIon X" Nmi7Iminnl
JIYPN NINWAT7 NX7I0'D2 DY T
oy NITTIDNNN .MANET 2ipn M
N1 N2AND ,NT AIDN NI NN
JUNIDIN NN7ITID NPT NNeN
11 190N DY TTINANT7 N7210DN
NN NTTN NM7N N 7Y
WP NNIN NIZNANNTE DDTIN 0D
WNOD NITNYT

LMIN,NYAY) NTRP-11 NID N7Y90
,NNAD1IN X' N11D21IDn (M2rDI O
“Yn 7¥ NN NIND wATY 271
I70'OIN NIVND NNW (SoS) “NIdN
NXD1 N7 DINN M2DI9IND X7
"N DY T'ND NINOI N7y
Jnn

3ANXIN

V2 NRAYD 71T'D NN 1IXA
JTDD 270 YDNDA 07

" OV NONIYD ATIAY) 7NN
N9 - (7INRI

NPV N NTRD 112 YID'WN
NX'D .NMNDIN NV ANNI72 NNan
Y 10 NrTpn 21 22 NN
Javn [I'DN7 DNIN IXNE DIpnY
NNI70P NIIX2 WN 7'yon7 N7100
7¥ 1119002 WIN'Y 7V NDONNDN
NN 0PN NTYA NINIoD7o
VX217 n712'w NNII9D79 |'NY NN

Junwnn 770 NN
1WN7 NTTIA NDIWND 12aynn
(SOS - System Of Systems) D7v
,AIX7I0'D 1701 wID'WNY 07 DA
“1X'20 17N21 7721 NiNon '7nn2a
NYp Nl ,b191 NDWNN 7W DY
“1TILD 71T NIV'WA DWW X7 TY

76




3 NINXIN
nyoswn wxan na'r
"2 ]2 ND'DDNIN - UX PIN"'T

120 DPIN |12 ]2 NL'DIAIINA
TN WID'WINYID NNAY N T
IN NI'NN2N NN nnn7n Nl

JIN'N2 NIDIYN 7V nyvovn
7¢ NDATI0N JINa 7V19 10N
NYPND M 7Tan Y -1 TN yvTn
,00 NID7 17'NEITD INQX NID NINY
ITINNATD NVOWN 7Y AID NINY
VI'D IN NI2ON T NPT N'DNI79
7V NN 02 NIXI NNINDA L1707D
Y NINY (sharp power) "Tn" NID
NNIAN NN NTA01N91 WID
71 27 7¥ NNaNn AN 1IN ')
D'LA7NN MTY DNPIN .DNIN 2D
D'IDN N'W17 01027 X' NNDNN ONN
X7 7702 X' NLDNY IN N7
72T N7 MWD N7 NTIN12ana DIND

TN LN AT 7Y N'7nnn
TIN'N 7¥ NN NIXDT7 [I'D1I N7V
q'PFn [NN9 NIYXDNA NI N
JINVNIN NI N1 7Y
DIWIIT N7V D'7TID NIXD'7 Y7010
NITONPNIN NDNTI NI AN NN
7WN7) NN TINN X7 VD7 11D
“IINQ N77NXTAY IFNYN D'WIN N
.(Dm72 nNipna N7

DN NMYN NN XXIDY 7710 N12)
IN 12N7 0T 77T TN 7N Ning
A7 APYNT7I NP T1oN7
7V TIAY7 Q7Y .1770 NP NN D)
2N LDPL 7Y N71 DO NP 7D
MYOND N2 NNIXD 78 NDWN -
7N DONN NI DOPN 01770 X7
sh

2 ANXIN
nMY' TIN'N
N9 - 7T

NNIN 7¥ NIVOIN 12 7w 0Mpna
IN DDPD ININD ,NIY INNL NI
|'2 TINIX ,7WN7 - 0111 D'LDPLA
N77N1X1 |DN 127 n77821N 7"2TND
XD NDWNT7 NNT NI NN -
DY ANTDINRIY NN 2 TNNDY
VoIn DY NIY' NNIND NYYN7 1217

JNNNOY
Now1 Y 7W NIXNNII NN
“VN 10D NISY |2 12yn1 TRIMAI
NMpy 72N ,0¥ 1NIN7 MY gIin
TN WK LNT7P0N NINGY D) NINYT
711'11) DY 7Y NXIPN NIX NI
NN ,0I0 DY 710 0w DY L(]'nn

.Q"T) oM
“DD X' NTIAVN 7Y MIDPLIIND
N71YoN NLW NN N77121 N1bIT)

79

DN NNI- N2I17120D ,N1IDIDDN, 'V TID

NN NANN XMT7 NN VAN L)
DILIO 7Y qQDIX ND 7V D71V 7Y
- NNIPN. TIND 12102 D'NXDIY
1DI70N ,N1aN XV 7w 19 7vn7
JID7W-IN MY IN VY

TP'7 79 10N NN NNOYT7 NN |1'Vn
NON7 17w NM1aN1 'woIn DL NN
,ONNPI 0NN, D'WIN) NN 7Y
NN .0MYPE (NN, NIMID
N 7¢ NON7 0NN D'LDPLN
NP RPN TRXID |NY7XYD
NN N1ANY NN NIN12ANNN DIV
AXIN WY ,7U07 - 2V TIDN 19'DN
nNNoN (W) NN (Niwy) 1Inw'7o
.(niwY) NpUDN NN 7w NI
"7m7" AFINT7 NMYOND 1ITN NONN
N7 INNIWY7 NP 1127 017V
“DN7 YINT71 DY NINN NN 1
.N9NN NNIA DN DMIPPN DD
113 7V wI19'N 7¥ N712' NN97 nX)
197 IN D" D7D 197 NONn
[21 D'ODPLA DI7IVY DINWIY AT
:IND) N 7¢ TODIDIN NNT YX2A7
NX11wnina .(Lan719 12N on'n
Wi 7v NINAN NNTN D2 NDVNny
JMerand a2 on

NINN |2 12N7 WOND AT 17D
"N 0'DI9N A7 (W) NI7XA173
NN T .(D'XYN) DNIN 010
PN APNNN )'70N 7Y NYTIND
72 NN LYND YOIT AT .01 |"NNXA
NP GNN-nIENLP-0 Nimizinow
NT 12TV 0N )22 DNANND 071V
712V NID'ON 7Y NN Y wAIT
TINE 710D VNN TYT ,]"DNA DT
Ra1b}

GAZIT22

JININT 7V NITPImN Ni7

NIWIIN N2'WN NIOY7NNY NIDIVD
7aN ,N10N2 DWW OIPNY 12T |0
NI7IVO 7Y X1 NTIN NN N7NWN
N27N 2N 79D7 NI7ID' NIdDVNA
DTN7 N7VIN

TN 72 - INDIN NN DINN
"0 11D TWND ,Nw9o NI NLP nd
T DN D711 DTN NNY
TIP'M NN Nwon 770 NTa .0W
LN MINN NMpna N YXInna
7Y DA0'DI]|INLANNIIYNIA 7AN
“NITNN NISYN .OMNN DN D71
NI9Y TWNN NI NIDAIDD NIIIDN
NIZNIIMD N7 NDNNNITENINOITIN
71N 10D D'DA 'ANYD D'DMI N7WD
[INLIIN NDIYN7 .01ANN NOW 177
No'X1 MIYpPN 1X"7 Ny non
|9IN2 'NITNN D7IVAI M TPINN 710
N71Y9N qQIN'Y 7V VIowny

IN DDV 7¥ DD TIND NN W
N2 LA WP W LDPL 727
72IDD 12T NN 717N AN N
[IT' NIN7I7D YIN™7 X LTIND
NITN7 IN NINT7 NI7X0 1IN DN .ATIN
12D VIOwN X7 1IN DNN,DNDD INWD
TPIDD AN TNV 7Y DTN 7Y
.12y TAYY DNDD DINN ININT

1 ANXYIN
Fusion
NN "PIN

N2 NN 7w AnTit Xn Fusion
.LDPL NN TIAW7 NNIPDNTD
NN17 NN 'YTID PN 7W ANND
07> LYN Y1 LDPL TIND NN
T2 N7 LDPL N2 1TD NIYY7

- 1727712 ANI' '9N9 N711M1
|7’N-12 NL'D111IN

nnTPn
1127712 ANI' '91N9

PRV NN - NVab now Ty
NN'XINI N'WIIN N9W2A LDV N72
2D NY'F) "NIIMD N7 'WIDW D79
DID'D,)NDNA NINYI AN, NN
“DD Y ' 217'w DA PN, (LDPLN
PDD N7277 AN DMAND IN DD
.(NPLRILIX NINAN NNYA) "IN
71D TIND NN Y!IND'AN NDIYN]
D'LDPL NN NOYW TIA'Y 7¥ 013
VTN YATIY D D2IY NNIN0
“PN 19INT DNNNA (121 NTIAY |9IN
DNN) YOND 1IN NN YTI' 1IN N
NN AN VTN N7 AN (N Nnpava
yT'DN NTD IN (D'DIOT) wonn

(V17 y10D)
219100 NN NN NDIVNN NN
N7N DN D'2MyN NI DINND
NIDIN NIV (121 TIP' DWITY
71907 71D'W |9IX2) NvaN 7Y |1D)
,(7U07 .(NILIYO7 NIDIAD NIva
[121 TIP'D NRAITY NwID'y vl
71710119 NIN JNDND DN NINT7 XN
“NYN |I97D0 NN'Y DXN LN 7Y
N7V N'D NNINN . TIVI D' TIPA NN
NITAY NTINY N2yn X7 1NN
"NV 7V NRYT7 DYTIY ITD 1 NN

78



D2 )'7¥N7 NN It N71D10N NN
7V191 NN .0DPID DNITN 7V
197 D7Iy2 DIg'mN 7Y |ID'D NN
7V NINDWN 197 NIXXIN TXI NN9D
NN L(JX) '9'X9DN YIANa 170N
NN2 N7 70 NINY 7w Nrn7 71
NN NINXINT N2IT 122w by

.(79%) nont

WVNANT 1TVNRY DMANIDN D210
[N 0'72 0N D2 72N TID!' NINAN
NVIT 72 AMN7 WWON .0NA TVN7T
NI IN NN'IDD NN NONINY
1NN NN 210N |9IND WMNNT PINT
JNinm

T 0Y NITTINAN NIN W7 2D
N> NIN27 7122 W' - NIV'T 7@ 12
TN VT'DN 7V 72NDN7 712'W DTNN
NiaNT Namn 1x"7 Nina7 woN
“N'DID NI'NA 771D, VTD 7V
JUDANI DN NI D)

VTIDN ATAN N71D' NIN 'Y 2N0
Rapphals)

5 ANYTN
MDD 7TID DDIAD DIP'D
N9 - YD1, 7ap

NINY 0'72pP0 DN DNPN NN W
YT DN N7Y NIDIpn 7w
nINIDN 0'7'N WO D7 goD7
DIITN7 NIMOIN NIY N7 NIMBY
D! IN QIN N7'DN L,7UN7 - DNNDD
710D D'XXNIY NINIPZNA NI VIOIN
“N7 NIMMOIN DY7'D W DI DN qINT
nnd v 7un7 NI7ninn IN NN
OV ININ2 O'XI72Y D71V DNITN
NPF"Y NN 7TIND NIA7 NX11 X
NINON 727 1200 XX ANND DDPD
LDIPD AT 7Y N1NA7 DIWK [ID'D
NNT1 LDPLN 70 NN NPY 7TINDN
PN N7'Dn NYoIn 7 NINDY
NINIPN |NDY D71va DIWA DN
AWON.N7'DA WID'WT7 NI DMINOIN
NPI7N NIYXDNA NIXPI9'D77 1X17
NIX17I1T12 (T2) DTN D71V 7w

LNDNTR NIMNI7 DN N2MLD

81

N7 12 N2DN XDAIT IT .0WIX
NONIN NN NNNIAND TV N2
NTATAN P71 X71N71V9 VIX'I]
7707 "D NWYAl DUDND (I
102N NN7 1T NWn NN
- 'V'TIN7 y"D'7 712' NLP 70 DX
['N1D NWND 2721V N7 AT Aan'7 TN
DIVID V' 1D NDN 7V NAX Vg
“17VN2 D'PDYNN D'NYO7I DWVNIN
D7V '’NY DNAT IN DITINY NI
nYY' N7781X2 NN) NN NDN
NN D NI (X TNy axna
T2 0'7720 W NNN NOYW N7 NN
DY NITIND ,NIIY NIYTD 2 07
v NwY7Y 0DMNN DO'N7') 17'0N)
NYP D71 NIZNYA TIND 2N [
727 0177w TTIA TNN 17D NIXDYT
D13 DINY D70 W' 271 NI7RYN
N7 N7787X2 'DIN] 7Y TAIWW 17D -
1NN 7Y D'INI 7V T2V N1ON2
N2 |2INNN N2 ,)27 1AVDIINN
DDILT7 ININ X7N LDPL N N7 1P
TAX"I TAIYN 12D NPYN7 NN TN
DN
?NIWY'7 IWON NNT 72110 TN
PN 1DY70N NN NNPY7 [N 707
NN DN7 VX271 INIDNA PN
“01 17V DNDN NN N ,7UnY)
NTINM NINND 'Y NINTIPN DDY
XD NPN 722 ginn (vl
NIZNPN D YTNE TITP NNOD
D'P70 IN'D 7712 |NIN AMN0L 17
7V NIyn7 Doy PN inn
UDNWN7 N1 AT |9IND .NT7NWN
D'VIN'N DX A7 1T AN NNoDA
.O'MIT 7'9DD
1T MY 7Y VNN jnn Ny
NIYXDNA NIYNOND DWINd - AN

DN NNI- N2I17120D ,N1IDIDDN, 'V TID

NDIN NNLD PNN ;NOWT YXIAN
NN NYINNPNN ;MY TV INNT
;DN DT NIDDD NI71IVO 7V v
“PYND NPXT7 NDIN 1171200 NN
1279 NII71200 NIDIVIN Y NINY
AWN7 NDOPNDn NTIAY now
NN PUT7 NIDA71 ININ N7 VT
.DMDN XYI111227 N'NDI9NN NNIDN
- NDPITT NN TIAV'7 DA WWON
N' ON PIT271 ND'IDN NMID won7
7Yl NoN v ONNL,7U07) N
DTN DN T (NN Y
D112 PNNN NI NYD NNNA
TNI (NPXTI9) NINIXDN 7V ND'ON
nOwNNN NNl 7v 7N 71
N2 W DN PITA7 T (NIDin)
17 NI7nan
NLP 721 D'wnnwn X7 bynd 01D
ANINN 7Y 7'V N7N IDXY 17NN21
DIINIAYI NIDIYNT7 YW 'm700n
NIXD7 IWON NIDIYN] D" AN
JNINDAIT NN NINT 702
0N NI D20 7V DIDIND .1
12N NN - |PT N7 |MyD
'y p ONNE(TM) N2 120N
nwa
yiaxny RAND |Dn 7w qnpn .2
NN XN DD DI TXD
,7UN'7191X0D NN .NNMDN
27T ATIANI N9'WN IT'N7 11N
NI'TN] WYNT7 VY N'wa
|12'Nn NITP2 NIIPAN
“N19 7W qDIN NpI7v pnn .3
ninTt7 npanl darknet-2 0O/
n71vo97 nnNnoin NINNP
IVDVINY PYNT 7¥ NNIWN2
niwTn 1N IX ne1T UM
719 NNXIN TTIV7 NIDIDY A1)

GAZIT22

nwa nN1ad Lp7 .7y vownyi
NP'017191 DMVNDY DWIN 7Y
"D NYIA NIMVAN N2) NIPIDN
7v DNaNN 7y nanin TX7 (070
"D NN NINT7 T2 1770 D'WNRNYDN
N - 71NN NNCPAN7 NIDa7i 07N
.0119 0N N7

1D ININ ANNDN DAY N AN
X7 pi 071N 7712 NN 0NN
IYNNAI NN 7Y NATIDND Ntan
v NIMNXIN NNDLRN DX D) NINTY
|9IX2 17VD DN NN71 D'71NDN NN
NINT7 AWON .DNIN NINT7 |71 12
T AWNILTNDYND IN 'R 017100
DN NN DD D'7ND7 D219 07
MY NIX2 DNIND
NXNXIPIN-N'DIN NPN7D N7'NN2
Q'WTN 0TI Q7N 500 NN'T 12100
nD'oNN '97 ,0'7NL DAY NNl
D3 7VON N'NY N'DIN7W NNXINN
N72N0 Y'NOD |9IN] .ATN 2NN
NMLNN .DINIPIN-NOD ' DAY
IN D'DIN7 NN97 X' DDNN 7Y
JV72IND INNIN NT 1271 DNIKPINT
DMTN7 DIDD DNIPINDY TIVa
Jmavn

4 ANXID
|'V'TINa NLP-2 wID'W
PNV NN

PND NIZNY 7w D0 D2ID W
D |'aN7 NDID ALIVDX PND
NI NIL7NN 17!X1 AWIN PN TXN
2N PN 7U07 1vn7 1T 730
27NN ;NNIDA qQ17N1 1ININ DX AN
QNN N 'ANT7 NI 1AMDIOIN
NN NI71IV9 17'X1 NnN77 W)

7j7'V2 X7X 1017190 2002 72 Nt
TN NID .NNADN NIY NN NINY
NNMA7 NTYIDY NN N7IVO NI
JTONITDININ IXMIINEN [9IND 1)
['2¥ 2NID2 D'wNIND DY70NN
“70 ,n1INY) NIbnne ArTnn
TaWd NNNaNn nment (e
DITATNNY D'WINN D'NXDY DN
DI O'DIA NIN DND P7NY NN
NN .D"APN D'WIN X71 07N
JUDIZAI N7 navn X7 Dn7w
qX'7 DNILD D'PYOS NN NN
[IDN7 D'WIND NN 19n71 |AX72
TN INY) Y7270 pInw7 7w Dyt
TIINQ N'DY7I9N NI INE DTN
(TND N7

DND ?0'7NDN NN NINT7 )N DNN
“71 DNIN 7'YON ' DA NINT7 TWON
AWON'7IN 70T N7WNN7 NNT W
7v DIDILINT NI7'WON NN WP7
NPIN7 2N wAIT) NI NN
NINT7 AWONY DN ?(N1TNN VTN
“1N7 INN7VY9N NLWIATION 7"IN
NIV NNDLD IN DRI NRTD P2 N
.0NIYN 0DNPN2A 71NN DIDT NN
DYND N7 1gDY NINTIP NITIAva
QI 070D ,TIM-pro 7w NNl
AWON .NNIY N'W 79 DITID NN
197 IN D'ODPL 97 DWIA NINTY
1IN NIDAYN 197 7' NN
717D 3000 7w N IDDIO FBI-N
N2 Wil 1T Dy 0'7
NN'WIN T NIDINY NITIAY TIND
TX'DI1 D7D 7¥ NIMAN NINT7 1T
N70ITI NNT7 DN 0'7V19 DN
7 INIYAY NN MR DML 7Y
D'7NDN D Nty N NI7NIM
NI9IXOD NYI7 yan7 D0'In 1770

80



ﬂ‘m"mﬂr‘mﬂ =\

i

NV

NLP n'nl;mm 7379 :p1)]
DIDND NNRY '||nn NIX7ID'DI

0DKD 19DRRAsiRAr
. -2 Sl _- I._-.':. _. ,Dljl’f"

0N 2'avw npi- Nl




nrx7in'oa XN

QPN NININT V -0 7TID NINPY 7V NNDN7 72190 ,NTTIA (NDIVND) NN19D79 7W NINDN 770N NN DN YN
72 DTN 1AW NTD )'70N 0730 V-0 7TID .NINOA 7'70N2 011D'D 71N IWONT7 NIn 7Y NNT (Liu et al., 2016)
I (|I'ON 117NN 'WNN ,NDIVNN 7Y NTIAVN NTIP NYIRPINIPT7R 7Y NPT DTN 700 :0'wWITIN DA7Win
XIND NDYNN NNY TV NNXIDINE NPT

,OTPND NIN'ONY 733 .V -0 '7nN2 DIWA D127V NNIN JITA7 N712'0 7V D'DDIAN N2IVNN 'WIXI q1F' N1 NIND'X
.(N7pNn N7 NN N7V 0INT DINZ2 DTPY N2MNAN) NP NDIDNDENI “NAND" AN NI7PN DY DITTINNN
NINOIND ,NIWITR N NTIAVA NTIP NYRP A7 1D TV DTPINE,NDIVN NN 7w DN7NNNN 01271 11D ,)37
TN 7V TR AWONT ,0NIY DMINNN NDYNN WIXI NN VN7 NN NIX7ID'D 7¥ [NIDD NI NIX7I0'D N2

.TIVINDYNN 'NNDNA INN7 ,0'Y

NND NINL(SOS - System Of Systems) N2211N N2IVN IN,D7W VN7 NTTIA NDIVN 7¢ NINON '70N0 12NN
N0 17V 0TI 'DTIN VT, 10 7Y NI IIN NPDITILDN 7ITINN NIV ,SOS 2IDN NDIYN 7¥ N'X7IN'DL . TND
PN TN N7 "DIYS” 0NXIN 0D'DD

“11 NDIYN-NN2 DYO 70 TPnNn7 X0 ,SOS 2IDN NDVN 7w N'X710'D7 017710 NM1A7 (NI TIDDN) N7110N nwin
V-0 7710 197 N'7W NINON TN NN A17Y71 DN NDIYN-NN 112V X710 NIAT7 0170 .DNININDDY TN 7710
.N71Ta0 N2VNDN 7w NINNNN NIDIYHNN NNA 7N N7 XIN7IND

79 72 7w NI2Y NPXT7I0'D NTANDN NTNYN N12NY ;27 DN7 717V "71w01 T190" 78 NIX2 NI'Ya QN7 ntvan gineo
NN 2T |NI'T NN, NDIN) "V NNX7INDID N'727 NIN AT TIN'RA |12'DN . (M2MDFI79NN1 NN PI'Y 7V) NNDI19D
2XD NUNN NIL7NNN '72PNT7 X7 NI NXT,ITAL'WL . 7IT'IDN NV D'DID7 NN DT NNYP N2L(NINN NNIA

.NINM71N12N7 21N |9IXA1 112D |NT2 NN'WNN 'WNINL NN7XNN MDD 7Y

NN NMU71ITIND

N7NY ."7N1W7 NDNX NIXT7IN'DNY 1IIXD A" (XN NIXT7IN'D NINOL|I'ON NYA 7INY7 21IWNY NITDINN NIZXYN NNNX
71NN 72 N'DININ D ADT7 W AXT7IN'D N1 .121N2 D1DIN 7Y 717N NN 7Y NY'own NNy DIYN NN NNIT
NINN7 DNXNEDWYDID DN NN TV XN7X,D'VDID 0'7TINN DN X7 X' N'DTINN N7XYNLLNINXDT7 DN "Dvoin" 01771
NIFDN DN 7'DN7 [N NNT

.(Zeigler et al., 2000)

D'XI7'NQ NI7ND ,NNT .NPATIN NDYONN NN N 1'TaN7 N2 NN w SOS 21N NIDVN 7 NPX710'D NIN'O21
D'N'WN N7N 72 0TV NIXTZIN'DN NnYT7W NY72N01 21NN NID NI72a0 ,0'NN9NN NIRAT7 DITNIVE NNYNN ;D10
"D 021070 7Y DINON NNTIENX7IN'DN 112D NAFAD DY7NNT7 NID 7Y NDTOPA NNA7 w (tradeoffs) noi7nn 'ont

NN DN

85 DN NNI- N2I17120D ,N1IDIDDN, 'V TID

NINYD 71T'D NIN12 IXN
"TPD 11 YPNDN 0O71Y]

7NO7 - 7INWI 1, TNIN

nnTPn

IN NPNTNI N2 WX N7Y0N 1"V NYIDN NAYN NN NMPIVYN NNDHD .ANIMN72 DMTDINN DIXHDNDN TNX XN YN YDXD
I I
.(2021 ,'Nn{7) 21PN NTRWA DYXDNN 773 7W NIXIDIN

“WN7 "TIIN" yXan NNMXT [N ,N0AT7 .0NNN DITON YDNDN NN7WN N YN WX YDNDA 1MONNN 12VN 'YXAD

"]AD NDIN" VXN NNXCIN (2017 ,)NIX) NNTIN NRIFZY NIYN IX7 NPV NI PN DR DMVN VIND D7D NTD

270 YNNNN (2018 ,j7T2) 1D 1P 7Y NMADPFONI NN NYIIN NN N2AID7 ,NVINT 211NN NPV NPT YDNDD

VT QIN'Y IN,AN'MN72 NIMWDFOND NN DNMININT AN AT DM'Y7U0 TWN ,NYAID ,VIND PN IXDND 2700 1 TD0
.(2020,7p2'9) 1A1DIONI D7Y YN YDND MY NAIL7 YT

QID'N DIWONNDN YT'D MY 0171200 D'YXHN 7Y 11 190N WIN'Y 7V N2NDNDN N1I7DF N1IXA WN 7'WONn7 N710'N

19D79 7¥ 2N |10 123 7V DIPAIND DRIYN DWYXHDND N7NIDPIOD NIINZY NAYNI DD WN 7390 111D ,n77901

,NIYEIN ADNND NIWNYNN NINIIDDT79 ,NITNIN ,NIDPIN ,NIDDIYD :N1INT 12 012X 19DN DNY7 NIYNYNN NN
.TIVI 2NN NRIY NITIPZIN NDY NT'NNT D'ANIND 0M7XID79D DNIDID

72 7¥ Miwn NI N7Y9nin NIDIDNA IYN 2PV NYI NN NTRN 270 N21YN2A PATIN AWNN MNDLANENIPDN IXM

NN DY NN NDIVD 7W NININN DNXID NN NMTTRN NIZNN1 7000 'DN,NIN19L790 N2 AN NNN
NN NXIDT Y70WOIND [DIND NN IN NNID7VN 772 NN |'ANT7 NRWNN 110NN 7V nYPN IT NI7N .NNIA NIIAD

GAZIT22 84




NIMYIN NIIAVNAI DN7Y NVIINA D11 D1MOND 7V 0'27 0702 INNT7 NIDNX NMIYPINN NN TN 210 YN
N7NX 72 - DON WIN'N ,IDDD NINANL,DWIND 172 DD 1721 D'WIND D'D 72 ,0'2121 NIND ,0M'727 NIND .0'771n0n DNy
[(2N) NN NN 12D DY7000D P70 N7 019X

rd
[ symbol:  Platiorm Type: \

J ¢ QW (Gatewsy)
- SCNSORS
- - | . Manpack
* = Vebwoular
\ . * LAP (Low Alteud M
4 [} !"' el ] -~ \ ';.IHD(U':) e ¥
o ? . 1LY *
b P i ' *
i) b |} i A A |
- N ' ! - * >
' A= &
wh ) 3 ) -~ e

JTDD A YDNXDA D] 17 NINQN NINIOD79N DA NINIA WIVN - 2 1IN

NINT7 02X |NIAN PN NI PPN NPPTA N71D IWONN XY X 1NNl 10D NN 'X710'D NN97 Nan 7y
NN71211 NTTNI T NX7IN'D 7W NNNDINAN NIMPON NI7PN1 011N N1IAYN2 DPIY,N21AD NIVOWN ,0MYXan 0NN
TIPON NWNYD NIXT7IN'DN . TIVI AW IDNNIRZN NN YID7 ,NYIN NN DINOY7 TXD NID7NNN '72P07 NP TIIN NNYT
M0 ,qDJ,|NT :0'27 DPANYD YT NTOYW 1D 'YXAN WNINN AN ANDTON X70 NDMO MDD YXA'7 [N X7 TWND NNOD
NIDJ7 ,M'Y 722 7172 1D 7w N712'0,727 QDI .0 TIQWI 011N QIDINNIMYTIOTN TV NIND 7¥ N7Y5N2 Nnida NID
7TID2 DTPNND 27¥) 1271 12D 7"1INN1 2" TDNY INN7 71 1D YXA7 [N1IY DIWN ,NNT 17230 NN D'WNIN [0

V-n

7TID 721 D'WNRINNN DINNNIATNX 7Y DIXTIDIDOIN ,NINON 117Y 721 NDIYNDN WIXI 7Y NFITA NIWOND NIX7IN'DN
TN71IN27 1NN AX7I0'DN NIYXDN LIYXADN WININN NMOND 71 NWIN MOND 7W DTPNN 'N2IVYN NINYIEAD 7011

87 DN NNI- N2I17120D ,N1IDIDDN, 'V TID

- 2 NIXT7 N2 NIDWY RTNRNIN N (71700 NN 7710 72 7w DINDN NN NTNALL XTI 78 nbwONn NTD
AN ANINANN NT'NAN NINNAND L TIVITDDNXIIDD |9IN2 DIDY7NN AIXT,01D170N / DILINTN / DIN7Y 012121 7w NNATN
IINYD ,NXM DT ,NIX7IN'DN NI2DID NI'NAN OM7DIDOIN DWIX'I IWONNI N'XT7IN'DN Y700 NN MDY nb'win 7Y

TIVEINDT

"N ,ONNN2 DRIV DN 7Y DYID VTN Y ,DFNON 7V 12T N7'NN1A .DP'INON 7W NI7wad ni7n 71Tn nna
DTPNN DPNNONY 720 ,07IN .12V |I'D1 7Y NIDDIANY NIMIA NN NIRIIYIXN 17701 QDN WID'Y npyh TR N7'N
P7'DYN7 [N ,(0MDN1 ,NTAVD NIPPTA ,0NIN1 QIDINNIT7IN) D192 1120117702 NDIVNDN NIRNINN 1AA7 YT 12Xl
JM71TID X 710D NP2, 7720 LNINIXD'Z ANITANET |DIN N2IYNDN WIXI NN XY 12,07 TINN 78 bIN'1oN N NN

IXN 197 D1ANT [N1Y DRI 0Y7TIN 7w "D170 TN 727112 2X07 yIn'7 X nvnin

NNO7 W IT N 107 .(Zeigler, 2017) "D"7TINN TNX" NI NIYXHNA XN SOS NDIWNT7 NIX7ID'D N7 NIL'WN NNN
YPND Y'PUNT7I ,NDIVNT7 TN 7TID N1 7w AD'ONN NN NNYT7 v ANI7D .7'202 bI'O NN v 'X7In'Dn NN
VNN NIN'ON AXPT NN AWONNY NNN NXT7IN'D .NDIYN-NN 7271 NDVN 727 (NPX7I0'D 'Y IN) D'7TID 1YW 7w Xl
,7'DYD DYIX' 1N VIXI NAIDYT NI NTIPA AW Ny AX710'D1L,DWION DNMI7N IN 7TI0D WoNANI,NVDn 7w

XD D7V = N1 N2 AN

NOIDN NO7NN7 NN NIYNA IWONNNY TIX WX 7IN'DN |2N7 NIADN NO'DINN,"D'7TIN TNX" NIND 7w 1T nwnia
N'D NI 71T NN NINDIA 19D 7V 7TINT NIRNA IWONT7 NID'WAN NNN .(WIN'W'71 NIN'O7) 71700 NN 7w
7V WID'DA |OIN "2 NI7NN NN TN9N7 pwnnin 7w 1IN0 .(Gamma et al., 1995) 7TIn 727 pwnn 7v yviapl vy
NN Q) 7V NPT AWNNN 21271 07 N'7P'D19 NIX7IN'DA (XNAIT7 .12 RIRWA |9INX |'27 (N1dINN NN12) 771NN
"D'7TIND TNX" 21217 0T IINT 117V 0'7V190 DIDININNITNINDN NN QN 7Y IN7NNNN XD NN D72 720 2100
71NN YA L(T272 NINDA NIAYNNNEADNY 120 N TP :XNAIT7) DYION Y 7TINI (UOIN NIT WY) DN TNN 7TID -
,QIDININA WINDY WY DAONN 7TINDNY TIYVA .WOIN NINT WY NN VIAP 7TINT gwnnn - bINoN NI vl 07T
PYnNNn 7y NY7 NIn 7y ,079 1N1 DAIN DN INXIT DY7TINN DNPHRN 1WA ;)00 IXXIND .DNIN NAT DRI9NN 770N
PITN NN NN, IXD D VTINTHINA7 WnNwDn 7Y .00Y gIT NN Y7y 1 0nNYn DNIN 1N 0DVN N,V

2NN PITA N NINNYT ,011N022 wIN'Y NIYY7 [N ONAENRITIN

N2ANN NIIYD |INQ7 NIYONND NINYD 71T NN NX7IN'D 12 [9IN7 ,7'V7 DXINY NINPYN |2 IWP0 IDNDN UNn
OWININ 9D NN MIYPNN NN 0iInnan din® Nva NIVXNDK IYNDrNnnpyn !

mivpgn na't 717'D - DINY g0

,ATAIDN NP (1N ANT) 700 IN WA N77 DT TN NIvpn Nwanain MANET (Mobile Ad-Hoc Network)
D'INN NY1'MAN 21000 wnw'7 QN (Client ,NI7) 0100 71IN7 (Server ,Nw) Nw17 0NN NI7VN7 712! NNIX 72
DANXN |2 NIMIYP TN T TY QINnT n'717VY N2 IDINT N91wn |2 71 N7 Myl nwan L(Relay ,1Dnn)
NAYIAN NINIYPN Y 10,0710 012210 NIYXHDNL NP2 XD, ANYN N 7010 !N N7 0 (D710 INDP7N)
P12 0NNX ' NN wnnl

GAZIT22 86




.(Biljecki et al., 2017) Nn'D2NNN NL7NIN NINTYNN TY ,NONI NLY NN 7Y MDD

:NDYN 'NIIN 78 DNTAIN DAID NIYXDNI 190N DY DMITN 1 TAN7 [N MDNIO [9IN2 N'DINN NN |MON'7 Nan 7Y
0'2"121 0'21N1 0'N2,0'XY , 0D |12 MY DD N'DIN 7'20 NLY 'NXIN 72 . T2 7" NLY ,0'D Q12,1 119D 1Y
N2 NI7j72 1ML ITY7 NN NIDTOXN .O7IWIND NIND 7'2NY )2 N1'W7 NIN1I NLYN XN NI9'OX .(Sharma, 2016) 01
AN NILYONNN 7TIN MDA ' TY7 NAY 19D ,)N1' NIYPINN N7 V190N NNXIVATL,ANINA VI7 NI71D' NINIIODL'790
AN VIOIN N7 19N 1XYW NIMDNI9 NNTAN 0D 7V NTDNIDIX NIIX] N2 WININN DT TXD NIXA7 |1 23

N3
20 4
Urban
Forest ;
Water | i
1 N

MDY XN NIDIOX NN NAXTD YAXD NNXIY .NDYN ININ NITIN X = 31X
JNTINT7 DNINY NIX7IN'DN winan 2

21D 72 712V .0"YXAN ITINDD O'W'NIN D'DA 7Y ANINA DRIY D'NIPNA NNYA NIIAVA 1XM7 NIWOND N'X7ID'DN
,JOV 10T 0D 122 7Y 731 1T NI NIDA DY 02D :X0AT7 .NNANNT D717 1Tan7 |1 nnlion7o 7w
NTI71 22D DN D'D 721 DN7Y 7'W9Nin N2'1AD1 0'V] 0'I9N7,0171W00 N9V 1T N NIXIAPA O 01720 017N
NN P DT ONN AWNT7 AWOND D'71W20DN D11 ANINA NINIIDD79N DI 7V 217'Win 10NN NAIL7 NITAD
S 7170 NI N7 79 1AN0D 1IN0 1INA7 [N 0N NNYEN NN 7Y VoD 1aT ,NRIKN NINJIoL7oN '

Y117 TXD NINIODL797 NMINY IXIN 'WXAN TIj YIN7 |'91707 IN,NINIOD790 NYIIN [9IX NN

DTN NN AYNT PN NDATR NN NDYION IN NDAON NIIXA X 7IN'DA 2D IWNYT N1 [9INN NNATA IX7
(4PN NT) 7102 N2 D'7V19Y 019N 19DN7 NPANIN 121D 7V190 (FINTND WIND DD 1'72) N"NLI 7¢ NN
|01 .01 DN NIYXDND N NANIDD NP L(117) 12NN MDD 1719 NIXIN NI NIDIN NDAITAY D"'NDLIY
79 DIOD 7TIN .DNXY DIONINN P70 |12 1D JIN719 N2 D'NXNIN 01I9NI7 N"DLIN |2 NIN'YP NDYPY 'NaNYT
NN NIDIND NN 7Y ND'7VN 1T 71270 NIIT QYN 17002 NIXIAY 7137230 NNIT NN 12PN NP7 19790 NN
79 120NN DIP'N NN P 12WNA NPI7 DYION 7TI0 ,NANT NNIY7 (N4 WX NNXT) YN 19 7Y 197N DD NIXE IWN

.(24 WX NNXT) VPPN 7Y INTIOD'790 7012 NXNI 713N 20 TWND L7290 DD '7WNI NI 79N

89 DN NNI- N2I17120D ,N1IDIDDN, 'V TID

a1 .(TIVI DI MDY ,AINDTPNN 1Y) 2NN DN7Y VNN |DINT'YXAN WININA (NINI1ID) 0790 '7'00nN 7V {170
VDL DI NIWTN NIAI7ZIOL 7W 1IN T 7V NINWA NN NIYIDD NIX7INDN ;)27

v . ("ninwpn NXNMpn",|707) NINJIOD79 AT 72 "2 NN QXD AW 1N QX 7I0'DN 7Y DRIYNN DNXINN TAN
|1 NP 2XD YXANN NIYDN I1IAY DNI7'Y NN INAYT71 D1 NRYIDANYTZN NNLT 1NN DVIT DINYEN NXMony
NNWPNAXND NN VTN 02 N1 .0MWA A 27 IX N NN IN AN 17 0P - N2 AXDD NDYI9N NTanY
NINNDAN 7NN :0'N11A 7¥ 21 19DNA NN7N NNNIAN DT NINIIDD790N |'2 DNTIVNDN NININD 7¥ nNNINN DTN 197
NIND 7V NPT, (NVINN 71T 1'7N0) 17017 'DD'NIENINIIODT7O 7W NVIAN (9NN 7TIN 1'7N) 012NN NINTANIE 1IN

LTIVE(NDI9D700 NAN 17N) NL'7P01NTWN NNRDIN 71T ,(NILYONNN 7TI0 M70) NI'DINIP N7 NPIDANAN 1IN

N1'MN2 7D .NRIY DI NN O'7TID 78 1011 2N 3D )0 27N AWOND NINWEN 7Y DYDYNN 0NN 12N
P, NN NIDIN DY NNIIODT79 112V ,NNAIT7 .N10IDN NNXINN 7V 7TIDN 7¥ ANINNN NI'NA 1N NIWYINT7 NDNX ITOY
NTIXD ANINODL79N IWND ,NNT NNIYT .(WOIN NDNT W) 121210 NINN NN [NEANINA NIDIND DI NN N INNT 1N
NYIIN 77102 WNNPNT7 NND1 PN AT NP NNWEN NTD NN NI N7 121200 NI omnidirectional N1baxa
NY "2 NINWEI DN PN NDONN NN 7TN7 IX 'N,N2DN NNIND .TA72 AN1I9D790 DI NN 77100 byion

.11 1212 NIDLY NINIIBDT79

021X INNT7 MIYIN NINYA 7Y NI712' NN NINIHMN N1IXA |INQ7 NID 7V 78012 NNNIDY NIX7IN'D NININD |7n7
1TV NNPYN NN UDNT [N TXD AT X700 .01I1IY 0NMOND 171 [N 'WININ 7W AN 100 112V ,01YXAD
NN T 7V WINANN NN [PONT N1 .IVXAD YININL N IMOND 7V NN IXT7 - NRIY 71T NI - 7'V7
“ND ,ANTN2 NININD NILYONN [9IX,NI7VIO |0 12 DLW XN ,|N7Y AVINN [DIN ,NIDNNYDA NINIIDDL79N 10DD 7w

Y12 011NN NIIAYN NN NNXTDN NIXPI79NN NMONDIWPN wIon 1Mo

72 .N'NYIN NNIAYAN 7Y DYI9YNN D21 DI 2 NPXPFNIDIND NN |INQ7 DIYWOND NIX7IN'DN 7¢ DIYN 010N
“P'DI0 771N 0D 7Y 21I¥N7 NIN1 2NN NINIIDLT79N NYVIIN ,XDAIT7 N1IY DINO NN 7IT'N7 JNN 1IDXY 1191 1100
NN DWW 01700Y NNNY7 N1 ,'91707 QM NIXINAND 1T ,0017Y D'7V190 NINDAN 01720 DI ANATIRY 17

.(Bai & Helmy, 2004) 0"1"OIN D'ILNID 10 7Y NVIAP

NINN NX7IN'DN 7W DNNNN DF7N7 79DD1L,NINIXDN NANAN P70 NNTN 7ITIN 72 .AM71TIN N1IX2 N2 X 7I0'DN
NINY NN NI7j72 9170007 ]NIIT NIXA 717N NN NN7N POIDNY YTINN 7W NINDMNN NN VI JYnNn 19 7y 071V
NX7IN'D] DMNND DN NN NP7 NIX NT77,npNT19 7Y 210170 70 71100

219100 NN INN NIDIN 7V NYIA NIIAVAN 'OINX 7V N2 NYOWN My NRIYA NINIIODL790 NINXNI 12 DY 'NIINYT
MLNIO AUNNN - 7TINDN NN LYOT7 [N INL(DTM (Digital Terrain Model NoN NIYVXNDNIA INNT7 N1 (NLWN 19) 1191
2T NN N7712 N'DONN 7V NI NPITN 717N NN L.ND7NIN NN TV NO9NN 7¥ DIY DNITN] DWIOY 7Y
AINNT7 N ('1D1 NN NMInD ,0'wiad ,0n1n ,0'XY) N9NN NX D'D7ONNY D'DPIMIAIND 772 7 DIMONDNI DIF'HN 7w
79 |I'OX 1 T,(DSM (Digital Surface Model Nonn 7nin = NLYWON 7Y NINI 19DN N'DINN NN NI NDYION NNIXA

GAZIT22 88




Ratio of false approximation per time stamp
06! ’ 1

05F - - -

A

0
o % W00 00
Number of platforms

ANT INT "D 7TIDN TRX" 2 NN TTN 7W NIX79NNN NIXN7 NDOIJ DWAIN - 51N

D'

VD QI N LIT ANIT RI'7RW0N NI NIVAT 78 NI71D 27W00 TN 17 YOXD NAMND 21-N NN 7Y 120N
77101 |12 IWR,NINTI9D79N 1AM APV NINAT WP AT YDND JADPONI D7W WX YDXD N N2AID7 NDX DT
Dpnwnn "

1D 11122 N2AN NN TTNN NI, TAND :0R9IN 1WA NN NMIZITIANINZIDDN NI'WT7 1IAIN 2NN TN 200 YDNDN
NIX7IN'D N2 'WND NIX N7VYN ,AWn . NTEAIIN N7V 78 NIADD YDXDN 2D NN [INA7 'WIPN 2V NN Y70
LQI7'NN1 NIDIND NV IXINN 2'D7 NINIDIN NIPDD 727 [N D ,0A7 NN XTI "D7TIon Tox" nwna

.LDIINWD 7V NY701 NVPYNn IN

NN NN'AN N (good engineering practice (GEPY NIIN 'TNN 27N YNNI NX7IN'D NINYO NMIZITIND ,)2197
JID7NNN 172707 NIYNYD 7Y |INND 1727 NAIL7 1DTIN N2 X7N,|NNON NIDIX

N"112 NN7XN7 D1T2INN NINNONN TNX 1210 'N2VNN tradeoff-ni DN DNNL,ADNNI DYIONA 7TINN NINO XYID
NN NTIAY AWONN IT N712'.IX 7271 X 7I0'DN NINEFY7 727 ,NIN1ON 127w 727 Nayn [Ny 72 ,01X7I0'1DN NN
[I2'DN NN N'NON7I QDI DT 'ANYD DPNNOT7 7IDN7 |N1 702 .N1MYD7 121D NNNONI 1IN DRIDD 71N 1IN 071

.DINT NINI70 Nan?

91 DN NNI- N2I17120D ,N1IDIDDN, 'V TID

JMID NIDIN 7Y D" NLD 7Y IDIN |79 7Y NNDIY NN 71T - 4 21N
JANID WID7N MDD XE - DION 71T N
22NN 729D MDD X - DWION 71T 2

7V LYIODN 7TINI WNNYNT IXT ,AWONNN 12 TN ON.DRIY TI2W 'DNIY 101 (DYIOD IN DIION 7TIN) MDD AIWN |DIN
NT PN NNINN ?WMNANN NN IIX7 DYIDNN 77102 7ONDN7 [N DN ,N7NYN NTNYI .NIXT7IDIDN NN YINNT7 NN
02 "DI7TINN TRX" 2 NIIYNIENTINA FODN 1N DYIDNN 7TINNY NN

;N2 |9IND AWIN ,NDATA WIN'Y WY1 12,02 NIRIYYT TN

NaVINY NN'wn (i=1...N) D1ONIAN TN 727 0" 12 [C_i [t NIwpn nawin tnT 719 '722,000071 N [Nl
D12V DI9NN 19D AN INAD L [V[E,N1IWN TTN .ANXNNA ,CAs -1 CAD -2 NINIDND LYIONNI DAONN 7TINA JHD 7V
:t Y112 011900 772 N0 ,0NIWN D7 TINN 1T 78 NN 103 NINWPIN NN Iw v

N
s — D
V[t] = %; filt] , where fi[t] = {? Cto[t‘ge:wc;s (Et]

D'WIN 2'XND 571N .N1TAA 0'7V190 0D'19N1N 19D NIN D'WININN |12 IWN IWND ,0NIY DINY PN 112V 1IN DRIV
721NN 72112V 2VIN "DY7TIDN X" "2 NNRIYA TTN .NIX7ID1DN 7¥ NNIWN NIXINN NIXXIN 7V (box plot) nDol1p
1772 2XI0 |I'XNN :N2N [9IN DMININND MDY 721 1727N0Y 01V 79 DMDD'LLDN DITTHNL,AX7IDIDN 7W N7y NY
D'DITNN 27XN DD AINY 17 M"Y AXIN '70'DPnn IVl N7INDN NDOIPZN NIYXNDNA DIXIN Q3 -1 Q1 0NIVAN ,DITN
"N VNN ,DY7TIDN NINXIN 2 21 DY7,0'WIN1A NINTYT [N1Y 19D . (outliers) NIxNN NINIT 7@ 0DV DX
NINXIND P'DN7 |NN .N"NLIN 7 NO'7NN |NTA 'ANINN MDD WONND YA YN .20% -7 10% |'aw NIb2A 110 X
"D NINIIODL79N 19DN ,|271,N7'TA D'7VIOY 019NN 19DNA NN7N N7 ININDN TTHN 'O 7V NIWA NTDY NIV
ININQ 12NN 7V D'717'wn NDIYNT7 QIDXND 07 TINN ['2 1WON .7TINN NN1A 717'w NIIN7 1NN X7 ¥NIN2 NISNNY
.DI1OD IN LYIOD |DIND 2NN WIN'DA 'DTIN tradeoff

GAZIT22 90




93

DN NNI- N2I17120D ,N1IDIDDN, 'V TID

nnipn nnen

.DRDPN 2NN NMDPONT PYITID - NN AN1NIY 50 .(2017) 'NLJNINX

JI27VN WINT 270 'hwan Nnnn .(2018) 1,12

.DMLPN "2 .NIDNIDIN NYIT7 VXN - 7"NX2 N7y .(2020) .0 ,7j7119

.0LPN "2 .N2YNA DYXAN AXP NIWNT7 1T - TRN72IN NNNN X7 .(2021) .'T,'N0jg

Bai, F., & Helmy, A. (2004). A survey of mobility models. Wireless Adhoc Networks. University of Southern
.California, USA, 206, 147

Biljecki, F., Ledoux, H., & Stoter, J. (2017). Generating 3D city models without elevation data. Computers,
.Environment and Urban Systems, 64, 1-18

Gamma, E.,Helm, R., Johnson, R., Johnson, R. E., &Vlissides, J. (1995). Design patterns: elements of reusable
.object-oriented software. Pearson Deutschland GmbH

Liu, B., Zhang, H., & Zhu, S. (2016). An incremental V-model process for automotive development. 2016 23rd
.Asia-Pacific Software Engineering Conference (APSEC) (pp. 225-232). IEEE

Sharma,R.(2016). Proceduralcity generator.2016 International Conference System Modeling&Advancement
.in Research Trends (SMART) (pp. 213-217). IEEE

Zeigler, B. P. (2017). Why should we develop simulation models in pairs? Winter Simulation Conference
.(WSC), p.2

.Zeigler, B. P.,, Kim, T. G. & Praehofer, H. (2000). Theory of modeling and simulation. Academic press

GAZIT22 92



1 Introduction

1.1 Intelligence, Surveillance, and Reconnaissance System of Systems

Intelligence, Surveillance, and Reconnaissance (ISR) systems gather information regarding the enemy by
observing their behavior. Modern ISR systems, like other systems, are growing more complex and can be
considered Systems of Systems (SoS).

A System of Systems is a collection of constituent systems (CS) integrated to accomplish one or multiple
shared goals. An SoS is defined when the components are independent in several characteristics!™:

« Operational independence - each component attempts to accomplish its unique goal using the
resources and information available in the environment.

« Developmental independence - the component evolves independently from other CS to better achieve
its specific goals.

« Geographic distribution - the component is geographically independent. It can change its location
without affecting others.

SoS are very common in the modern era, from smart cities to defense systems. These SoS have different
components, developed, and operated by separate businesses to achieve specific goals. ISR systems are
an example of SoS. ISRSoS combine CS such as sensors, research centers, and other components. The
CS serve a specific purpose: collecting data, analyzing it, or transferring it. The ISR, as a whole, creates
information about the enemy for the decision-making process. The information created has a value that is
related to the specific system receiving this information.

Within the context of ISR, there are two significant issues. ISR systems are usually composed of existing
systems and it is not feasible to redesign the ISRSoS from scratch, but rather conduct small evolutionary
changes to the system as required. As in all competitive systems, IRSoS require constant capital investment
to keep up with the competitor. When investing capital to evolve the ISRSoS, strategic decisions would
entail selecting the most-beneficial components to provide future ISRSoS performance in the context of
future environments.

Due to the complexity of the systems and the inability to physically test the ISR in a real-world setting,
computer simulations can be used. These simulations enable idea and concept testing before real-world
implementation without imposing risk on the system or decision-maker resources.

The following literature survey will introduce some work conducted in the field of simulation for ISR SoS.

1.2 Literature Survey

To understand current work done for ISR and System of Systems, a Scopus search was conducted. The
trivial search of ISR yields 9,778 results, half related to medical research. Thus the parameters of the search
included the terms System of Systems and Surveillance as searching for intelligence yields 56,000 results
where most papers are related to Artificial Intelligence and not related to ISR. The search included journal
papers and conference papers to ensure covering the entire breadth of the field. While this search is not
comprehensive, it enables the appreciation of the focus of simulation within the field of ISR research.

The search yielded a total of 97 articles. All articles were read and analyzed to filter out non-simulation-
related articles. Out of the 97, only 23 articles included some sort of simulation, and one article was a
revised version of a previous article and was thus omitted. These 22 articles include various uses for
simulation for ISR research. These simulations included testing specific unmanned systems configuration
versus an operational scenario 2 BL 1.5 8] 'sensor optimization for location or configuration [7) (&) (81110, [11], {12].
and some wargames simulation 2%, Other examples included using ISR systems for civilian use using ABM
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Abstract

Intelligence, Surveillance, and Reconnaissance (ISR) System of Systems (SoS) are complex systems
combining multiple sub-systemsinto a system that is capable of unique contributions to the ISR operational
objectives. These system level properties are called emergent properties and are unique at the system
level of an SoS. An example of emergent property is self-organization of the constituent systems of the
SoS. This self-organization allows SoS to find a local optimal configuration when faced with an unknown
opponents or changing environments. Previously, there has been some effort to leverage models and
simulations to research improved ISR capabilities with only a limited number of works exploring emergent
properties for the ISRSoS. This work extends previous approaches through a unique model, representation,
and simulation of an ISRSoS at the system level, reproducing system-level properties and behaviors such
as self-organization and conducting engineering activities to improve overall system effectiveness. The
method's effectiveness is demonstrated using an example system showing a correlation between possible
system engineering efforts and the overall system effectiveness.

Keywords: Intelligence, Surveillance, and Reconnaissance, Systems of Systems, Agent-Based Model, Agent-
Based Simulation, Emergent Property, Emergence, Self-Organization
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top-down causation where the property affects the system's components. The economic boom allows
the examination of the concept of strong emergence. During an economic boom, agents change their
interactions to take advantage of the current market situation. Another example of strong emergence
is self-organization, where the components interact in a way that benefits the system at the expanse of
the components themselves.

« Spooky Emergence: The emergent property is inconsistent with the known properties of the system.
Theinteraction between the different components is not understood, and there is no clear link between
the interaction and the emergent property. Due to the complex nature of this emergence type, it is
also not always direct to understand if the emergent property is positive or negative. An example of
spooky emergence would be human cognition or human culture. Both examples brought here have
been positive and negative in past occurrences.

In the remainder of this article, we will demonstrate the ability to simulate a strong emergent property and
discuss the possibilities this provides.

2 Model

To showcase the ability to engineer a strong emergent property in an ISRSoS, an example SoS was designed.
While this system does not reflect an existing SoS, it enables the demonstration of the principles presented
in this paper. One of the strong emergent properties of the system is self-organization.

2.1  Self-Organization

Self-organization is the increase of order within a system not imposed by an external agent ", While it
is possible to model self-organization using the information required to describe the system % it is not
useful in the case of an ISRSoS as it will be too complicated to compute this information. self-organization
is dependent on the purpose of the system. It is useful to engineer self-organization systems when the
problem to solve is too difficult to optimize the solution apriori, and it is more useful to let the elements of
the system respond to the changes in the environment through interactions between them.
Self-organization is a strong emergent property. It is an emergent property because it arises from the
interaction between the elements composingthe system. Itisstrong because the changein self-organization
changes the system itself.

A simple example may illustrate this point. Consider an ISRSoS with the goal of covering an area of interest
and finding and eliminating all targets in that area. The ISRSoS must react to unforeseen changes in
enemy deployment and movement in the designated area. Consequently, there is no static configuration
for the system that gives the best optimal solution. If the ISRSoS can change their operation mode (such
as increasing effectiveness by spending money) then the ISRSoS has the emergent property of self-
organization. The systems change their interaction with their environment according to an internal set of
rules. The ISRSoS property of self-organization also affects the agents themselves by definition and thus it
is astrong emergent property. As opposed to this strong emergent property, the ISRSoS has other emergent
properties such as information discovery over enemy formation. Only after interaction between elements
of the system is this information created and thus it is relevant to the system level but it does not affect the
operation of the system.

2.2 Example ISRSoS Representation and Model

The example demonstrated is composed of four types of agents: Sensors, Analysis Station, Action Agent,
and Information Array. The architecture of the example system can be seen in figure 1. To simplify the
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(agent-based modeling) simulation 14- 5],

Some simulations simulated large localized SoS. The work looks at a specific area and analyzes the
optimal setting for the participating agents 127, Other simulations use system dynamics to learn the best
configuration of processing, exploitation, and dissemination (PED) systems 8l System synchronization is
another matter of interest and is analyzed to find the best configuration ¥, Some research was done on
the connection between surveillance and operations 2%:12, Multiple nations converged to host research on
the multi-nation integration of unmanned sea vessels and related on-shore labs??. Another perspective is
using SoS simulations to check red-team and blue-team scenarios 2%,

While there is some simulation used to research design methods for ISR systems, only a few articles were
found that look at the SoS level enabling strategic decision-making for ISR infrastructure on a national
level.

1.3 Emergence in Intelligence, Surveillance, and Reconnaissance System of Systems

Emergence is the process whereby the global behavior of a system results from the actions and interactions
of agents 4. Emergent properties are, by extension, properties that describe the system and only occur
due to the interactions of subcomponents in the system. For instance, the information transfer rate in a
communication network is an emergent property that occurs only when several components interactin the
system. The CS need to transfer data, send data and translate incoming data into useful information. The
different attributes of the components would dictate the resulting information transfer rate.

Emergent properties are novel features within the system that a single component cannot yield.

Engineering emergence allows a combination of smaller components to create more resilient systems

with lower resources. Emergent properties can be either positive or negative. Positive emergence is the

result of CS interaction that delivers gains at the system level, while Negative Emergence is an effect of
the interacting components of the system that lead to undesirable consequences. An immediate example
would be the effect of the different transport elements on the air quality in the system. Each component is
added to the system to improve overall transport efficiency, but the interaction between components, such
as traffic jams, decreases air quality. Misbehaviors include unanticipated resource contention, unwanted
synchronization or periodicity, deadlock, or a radical behavior change from desired normal modes. Causes
for negative emergence can be unexpected resource sharing, massive scale, decentralized control, and

unexpected inputs or loads .

Emergent properties have four levels of complexity 2°):

« Simple emergence: Simplified models of the system enable the prediction of the emergent properties.
The System subcomponents are clear and well-understood. An example of a positive reaction could
be the information transfer rate within a computer network. Each system segment can be isolated
and reproduced using only the components participating in the transfer of information, modeled, and
analyzed. An adverse reaction could be the resulting emergent smell arising from molecule interactions
in chemical compounds. These can be separated and analyzed by the simulated interaction using a few
molecule models.

+ Weak emergence: the emergent property is reproducible and consistently predicted with simulation.
These properties cannot be reduced to a few components within the system but are still available for
modeling and simulation. An example of a positive reaction could be the life quality of citizens living
within a city. Itis required to model the whole set of components in the system to simulate this quality.
It is still possible to simulate but not as readily as a simple emergent property. An adverse reaction
could be the air quality of citizens living in the city. As the city grows, more components contribute
to pollution, with interactions between nearby systems contributing to the pollution, such as the
adjacency of the water system to the electricity plant producing power for the city.

+ Strong emergence: the emergent property changes the system where it appears. In a sense, there exists
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transfer as little as possible. To increase the speed at which the array moves data between agents, it can
expand system resources. If there are too few information bits, the array may release system resources back
to the system at the expense of speed.

2.2.2 Resource

ThelSRSoSislimited by the numberofavailable resources. Resources are used to enable component growth.
This creates friction between the different agents as all agents aim to increase the number of resources they
gain at the system level. The limitation of resources models the attempt of system components to grow and
receive additional resources from the governing agency.

2.2.3 ISRSoS goal

The first and main system goal is to increase the number of successful attacks it generates. The second goal
is to best spend the available resources. To accomplish this goal, it aims to increase the resources gained by
all agents to a maximum. However, the system can lock itself into a position where the remaining sensors
have low reliability and generate bad data. On the other hand, the system must maintain the resource
requirement and avoid over-expanding.

The third system goal would be to reduce the time between raw data generation and ensuing action. In
the real world, the more time spent between data acquisition and action, the less relevant the information
becomes. This data decay was not modeled in the demonstrated system but could be added to the
simulation given information about the kind of decay.

3  Simulation Tool and Results Analysis

The model was written using SimPy Library for Python. For every time step, each agent carries out its
actions. The sensors generate raw data and sensors are created or eliminated as required. The array moves
data between the different agents and grows or decays according to the amount of information waiting to
be delivered. The analysis station analyzes information and produces targets for the action agent, and the
action agent acts on data and creates relevant feedback. For the simulation, the array, action station, and
analysis station expand system resources to grow when five information objects are waiting to be analyzed.
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exposition, a simple system was designed. An accurate database can enable the development of a model
and simulation for the enhancement of an existing ISRSoS.

Raw Feed-  larget Raw Feed- Target
Data back Data Data back Data

Station

Environment Environment

Figure 1 - System Model - the four agents are shown with their respective interaction: Sensor agents create raw data
from the environment and send it to the array. The sensors also receive feedback from the system. The analysis
station receives raw data and outputs target data based on it. The action agent acts on the environment with the
target data and sends back feedback. The array transfers the data between the different agents.

2.2.1 Agents

The most crucial agent is the action agent. There only exists one such agent, and it acts to attack targets
marked by target data it receives from the analysis station. If the information is correct, the attack is
successful. If the information is false, the attack fails. The action agent sends back feedback with the results
of the attack regardless of the result. When enough targets are waiting to be attacked, the action station can
expand system resources (representing capital investment) to increase the speed at which it uses input. If
there is not enough information to act on, the action agent can reduce the number of attacks per cycle to
free some system resources for other agents.

The analysis station receives raw information from the sensor agents and combines them into targets for
the action station. The analysis station uses multiple raw information bits. The more data it collects for a
single target, the higher the accuracy of the resulting target. However, using additional data results in a
longer analysis time. The station can use system resources, such as upgrading computation systems or
hiring better-skilled analysts to speed up the analysis process and free up those resources when no longer
required.

Sensor agents create data about possible targets. This data is raw and cannot be used in the action station
unless analyzed by the analysis station first. Each sensor has a random accuracy set between 0 and 1 for
the chance the data it created is true or false. This data is later fed into the analysis station that creates a
target. If all data created for a target is false, the target is false, and the action taken by the action agent
will fail. Agents receive feedback from the action station where the action station randomly selects a single
sensor agent and sends it feedback. When a sensor receives false feedback from the action agent, the
sensor eliminates itself to allow other sensors to take its resources in the hope that the new sensor will
have improved reliability. Positive feedback generates new sensors regardless of the originating sensor.
Each sensor expands one system resource.

The array is the backbone of the system. The array moves data of all types: raw data, target data, and
feedback between the different agents. The array is also an agent with the goal to have the data wait for
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The simulation was run for 200 time periods. Figures 2 and 3 show the results of this run. With the
generation of new data, the average data age grows until it stabilizes on a level according to the set amount
of resources available for the ISRSoS. When the system stabilizes there are small perturbations of the agents
around equilibrium, this is the self-organization of the system. The ISRSoS shifts from growth (agents spend
resources regardless of the total system limit) to self-organization (agents can only grow when other agents
release resources) at the 20 timesteps. Over time, the average wait time for different types of data (raw
data, target data, and feedback) converges to 5, the rule set for the expansion of new data. This means the
5 data rule defined above is a form of control for the ISRSoS even though it takes about 100 timesteps for
the agents' self-organization to stabilize around that value. The fact that resource allocation continues to
fluctuate even after the 100-time steps shows that the agents continue to self-organize to ensure optimal
resource allocation.

The simulation was run for 1000 timesteps. Figure 4 shows the results of the run for average data age
for all data types and a comparison between average success over the last 5 timesteps and average
self-organization effort over the last 5 timesteps. Self-organization effort is the number of changes that
happened for the agents in the simulation. The graphs show how the system changes between modes of
operation. For instance, when the intel data age is high there are more sensors relative to the ability of the
network to carry the data to the analysis center. In other operation modes, the feedback and target data
age is high, meaning that some targets are waiting to be exploited.
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Figure 4 - Top: average data age for the different data types. Bottom: average success over the last 5 timesteps and
self-organization effort over the last 5 timesteps.

To understand the relation between self-organization and system performance, the average success for
each measure of self-organization was calculated. The results of this calculation can be seen in figure 5. The
calculation shows an increase in system performance with an increase in sub-system self-organization. The
calculation also showed a large standard deviation that decreases with the increase in self-organization.
According to the figure, over a self-organization value of 7, there is a clear increase in the system's
effectiveness.
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over time. The system maintains a constant rate of success over time.
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4  Conclusions and Future Work

The simulation shows thatitis possible to model self-organization as a type of strong emergence for ISRSoS.
This work can serve as a demonstration of the types of simulation that can be conducted for an ISRSoS.
More importantly, the simulation shows that there is a correlation between the system's performance
and the measure of self-organization effort undertaken by the agents. Increasing self-organization could
increase the system's effectiveness; consequently, engineering emergence can be a method to improve the
effectiveness of SoS such as ISRSoS. Keeping the system's self-organization effort over a threshold value
can be a useful strategy at the ISRSoS level. A feedback loop that informs the agents on the measure of self-
organization at the SoS level can increase overall ISRSoS success.

Other simple adjustments can be made to enhance the system's effectiveness such as allowing some
communication between the agents. This would reduce the data age and improve convergence and is
another example of improving system performance through manipulating information transfer in the
ISRSoS. In addition, removing the analysis station and adding the analysis capability to the action station
would remove a step in the information stream. Shortning the information stream would reduce data age
and improve convergence. In addition the action agent would faster pinpoint the source of the misleading
data, enabling the system to avoid losing good sensor over lack of source data.

This simple system model may be constructed to aid strategic decision-making concerning the sub-systems
of an ISRSoS including:

1. Increasing the speed of information transfer within the system to enable faster reactions and faster self-
organization of the different agents.

2. Measuring and artificially increasing, or enforcing, self-organization to improve outcomes for a faster
response to changing environmental conditions. The artificial introduction of self-organization can
enable the system's adaptability to unforeseen changes that already happened in the environment.

Future work may expand in several avenues:

1. Feedback on self-organization: Adding information about the measure of self-organization to the
participating agents could enable interesting effects. This could allow agents to release resources when
self-organization is low to enable higher levels of self-organization.

2. Other strong emergent properties can be tested within the scope of an ISRSoS, such as system risk
aversion or resilience.
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Figure 5 - The figure shows a calculated average for success over a period of time for each numerical measure of self-
organization. The steep increase at the lower values of self-organization effort shows an increase in average system
effectiveness with an increase in self-organization. Low self-organization creates a low average and high variance.
Higher values of self-organization show a higher average and a reduced variance. The graph takes into account only
time steps 200 and onwards however the effect of the first 200 timesteps on the values is minimal.

The system has a set-up time in the simulation in the first 10 time steps. To reduce the effect of the set-up
time on the results the first 200 timesteps were omitted. The effect on the data is minimal as can be seen in
figure 6. The first 200 timesteps contain areas where self-organization is 0 (only the initial system set-up).
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Figure 6 - A sum of the count of appearances for every value of self-organization effort can be seen. The bottom bars
represent timesteps from 200 until 1000, and the top bars show the initial 200 timesteps. This was done to understand
the significance of the initial stabilizing period.
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1 Introduction

Social media such as Twitter and Wikipedia contains considerable amount of location-related text data.
In this paper, we develop a model that learns to predict spatial probabilities from free text. Given a query
sentence, the model outputs a discrete probability distribution over the surface earth, by assigning each
geographical cell a likelihood that the input text relates to the location inside said cell. The resulting model
is capable of localizing a large variety of sentences. Viewing the task as a hierarchical classification problem
allows the model to express its uncertainty in the location associated with the text. The resulting model can
be used for resolving ambiguity of the place references in the text. Such capability is central to the success
of finding exact location from free text. For example, Paris can refer to more than one possible location. In
a context such as: The International Olympic Committee confirmed the city chosen to host the Olympic
Games in 2024. The Games will be held in Paris, geocoding models like the one proposed in this paper can
help in the resolution of the correct location.

This work introduces the following contributions:

« Synthesizing a dataset for supervised learning, including adaptive cell partitioning.

« Formulating the geocoding problem as a sequence-to-sequence problem.

« Training an end-to-end geocoding model using said formulation.

« Publicly releasing the curated dataset, a Rest-based application and the T5 geocoding model.

2  Related works

The geolocation prediction from free text was extensively addressed in the litesurface of therature. The
authors of [1] presented a multi-level geocoding model that learns to associate texts to geographic locations.
The downstream task was formulated as a multi-level classification problem based on multi-level S2 [2]
cells as the output space from a multiheaded model. In [3], the surface of the earth was subdivided into
thousands of multi-scale geographic cells. The authors trained a deep neural network using millions of
geo-tagged images. We adopt the adaptive partition approach introduced in this paper. The authors of
[4] created language models of locations using coordinates extracted from geo-tagged Twitter data. The
locations were modeled at varying levels of granularity, from zip code to the country level. In [5], an end-to-
end probabilistic model for geocoding text data was presented. In addition, the authors collected a novel
data set for evaluating the performance of geocoding systems. The model-based solution, called ELECTRo-
map was compared to the open source system available at the time of publication for geocoding texts for
event data. An algorithm for estimating a distribution over geographic locations from a single image using
a purely data-driven scene matching approach was provided in [6].

3  Text Geolocation with Transformer

We pose the task of text geolocation as a sequence-to-sequence problem. The model translates input text
into hierarchy set of geographic cells which represent probability distribution over the surface of the earth.
The model output is a sequence encoding of hierarchical cell representation of the surface of the earth.

3.1 Adaptive Cell Partitioning

We use Google’s open source S2 geometry library [2] to partition the surface of the earth into non-
overlapping cells that define the target of our model. The S2 library defines hierarchical partitioning of
the surface of a sphere by projecting the surfaces of an enclosing cube on it. The six sides of the cube are
subdivided hierarchically by six quad-trees. A node in a quad-tree defines a region on the sphere called an
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Abstract

In this paper, we formulate the problem of predicting a geolocation from free text as a sequence-to-

sequence problem. Using this formulation, we obtain a geocoding model by training a T5 encoder-decoder

transformer model using free text as an input and geolocation as an output. The geocoding model was

trained on geo-tagged wikidump data with adaptive cell partitioning for the geolocation representation. All

of the code including Rest-based application, dataset and model checkpoints used in this work are publicly
available.
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Figure 2: Data points distribution.

Figure 3: S2Geometry adaptive partitioning of our dataset

3.2 Dataset

This section describes the dataset used for training the model and for the evaluation experiments. The
dataset was constructed from the wikidata archive [8]. The archive was filtered as to select all records with
location label (approximately 8M records). See Tab. 2 for samples of wikidata records.
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S2 cell. Fig. Lillustrates the S2 cells in several resolutions. Tab. 1 shows the resolution and number of cells
for each S2 geometry level.

There are several reasons for choosing this subdivision scheme over a simple subdivision of latitude/
longitude coordinates. Firstly, the latitude/longitude regions get elongated near the poles while S2 cells
keep a close-to-quadratic shape, and secondly, S2 cells are mostly uniform in size (the ratio between the
largest and smallest S2 cell is 2.08). A naive approach to define a tiling of the earth would be to use all S2
cells at a certain fixed depth in the hierarchy, resulting in a set of roughly equally sized cells. However, this
would produce a very imbalanced class distribution since the geographical distribution of wikidata items
[7] which was adopted in this paper, has strong peaks in densely populated areas see Fig. 2.

We therefore perform adaptive subdivision, based on the dataset item location: starting at the roots, we
recursively descend each quad-tree and subdivide cells until no cell contains more than a certain fixed
number (max cell samples parameter) of data points. By using this approach, sparsely populated areas
are covered by larger cells and densely populated areas are covered by finer cells. This adaptive tiling has
several advantages over a uniform one: (i) training classes are more balanced and (ii) it makes effective use
of the parameter.
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Figure 1: S2 geometry hierarchical partitioning of the earth.

Table 1: S2 Geometry levels.

Level Averagearea  Number of cells

00 85M knr? 6

01 21M kP 24

02 M knt 9%

03 13M knr 384
04 330K kot 1536
05 83K kn? 6K

06 20K knr? 24K

07 SK knr 98K
08 1297 ker? 393K
09 324 knv 1573
10 81 knr oM

29 295 cnr 1725+ 10
30 0.74 cnr T=10"

space because more model capacity is spent on densely populated areas. Fig. 3 demonstrates the S2 partitioning for
our dataset.
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Figure 5: Prediction results for the text "Haifa”. The predicted S2 cell in blue and its ancestor cells in white.

4.2 Evaluation

4.2.1 Inference

The inference of our resulting model is as follows: given a sentence we predict the output sequence.
Naturally it wold be 1 digit between 0 to 5 representing the predicted cube face, followed by up to 9 digits
between 0-3 representing the predicted s2cell on each level. This sequence can easily converted to a s2 cell,
which represents the probability distribution over the earth for the input text location. We used a beam
search with size of 10. See Fig. 5 for inference example.

4.2.2 Evaluation Metric

The most straightforward classification metric is the "accuracy measure” where only predictions with a full
match between the model’s output and the true label counts as a successful prediction. We call this metric
”Flat Accuracy” (as oppose to "Hierarchical Accuracy”).

This metric fails to capture the inherent hierarchical nature of the label. Another measure is the "Mean
distance error”. Mean distance error averages the distances between the predicted location (center of the
predicted S2 cell in our case) and true location of the target text. It too fails to capture the hierarchical
nature of the label.

For this reason we prefer a hierarchical classification metric described in HierarchySpecific Variations on
the Regular Classification Metrics [10]. Those are variations of the well-known precision, recall and f-score
metrics, specifically adapted to fit hierarchical classification: hierarchical precision (hP):

YR NT)
hP = =———
AR )
hierarchical recall (hR):
i YL PNT
= —
El !l‘| 5 (2)
and hierarchical f-measure (hF):
WE — 2xhP *hR
T TAP+RR (3)

where P, is the set consisting of the most specific class predicted for each test example i, and all of its
ancestor classes. T is the set consisting of the true most specific class of test example i, and all its ancestor
classes. Each summation is computed over all of the test set examples.
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Table 2: Wikipedia Geo Data samples.

Id Latitude Longitude Text

01 53.96 1.08 historic county of England

02 510 10.0 country in Central Europe

03 35.88 14.5 sovereign state in Southern Europe

04 57.30 -6.36 whisky distillery in Highland, Scotland, UK

05 47.39 0.69 city and commune in Indre-et-Loire, Centre-Val de Loire, France
06 -33.0 -71.0 sovereign state in South America

3.3 Data Labeling

Using the adaptive cells, we label each data sample with the cell id containing the sample location. In
order to keep the hierarchical nature of the cells in the label we use the following cell id encoding: the first
digit represents the cell cube face with a digit between 0 to 5. The next digits represent for each level the
corresponding node in the quad tree with a digit between 0 to 3. See Tab. 3 for a cell encoding example.
Note that the label is a sequence of digits with a variant length between 1 and 1+max level.

Table 3: Cell encoding,.

Cell description Cell representation

Facecell 2 2
Subcell 2 of face cell 1 12
Subcell 1 of subcell 3 of face 4 431

4  Model

4.1 Train

The model presented in this paper is based on the T5-base (220M) pre-trained sequenceto-sequence model
[9]. The model was fine-tuned on the wikidata dataset with the text records as input and the location cell
encoding as the output target sequence. We chose to utilize the standard cross-entropy loss in the fine-
tuning process. Evaluation of level-based weighting in the loss function is left for future work. We trained
for 2M steps over 5 epochs with batch size of 12. We used the AdamW optimizer with learning rate 1.5e-5
and linear decay. We train the model on 80% of the wiki-data dataset and use the other 20% for indomain
evaluation. A diagram of our text-to-location framework with a few input/output examples is shown in Fig.
4,

“historic county of g
[ } { 41023 ]
[ “sovereign state in /] { 1221 ]
Southern Europe | T5Geo-Location (<
oversgnsaleln )/ ‘ { 123331 |

South America®

& J

Figure 4: A diagram of our text-to-location framework.
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Evaluation results on the wikidata test split using the metrics described in section 4.2.2 are given in Tab. 5.
Table 5: Evaluation results.

Evaluation metric Results
Flat accuracy 0.51547

Hierarchy accuracy  0.791
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Figure 8: Prediction results for the text ”Paris”.

6 Conclusions

In this paper we formulated the problem of geocoding as a sequence-to-sequence problem and trained
a transformer model for geocoding. To leverage the capabilities of a language model, a pre-trained T5
model was used for fine-tuning. For the sequence representation of the geolocation label, an adaptive cell
partitioning was used. The free text and its corresponding geolocation were obtained from wikidata. The
evaluation of the model on both hierarchical and non-hierarchical metrics demonstrated the validity of the
proposed approach for geolocation prediction.

The free text at inference time sometimes only hints at a location. It is our intuition that by combining a
huge decoder such as GPT3 [11] to produce more location-coherent text from an obscure location reference
and then feeding it to T5 could improve the model’s performance. This evaluation is left for future work.
In addition, we leave for future work the evaluation of our approach on a benchmark such as Wikipedia
Toponym Retrieval [12].
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5 Results
In this section, the performance of the developed geocoding model is presented and analyzed. To
demonstrate the performance of the model, let us first present several inference examples of the model.

The examples of the predicted samples are given in Tab. 4.
Table 4: Inference examples - true and predicted labels.

Text Predicted Label  True Label
townland in Drummaan, County Clare, Ireland 21002321 21002321
lake in Eks] "o Municipality, Sweden 20302303 20302303
ancient monument in Denmark (2976) 20331122 20331122
school in Cheshire West and Chester, UK 210033112 210033113
mountainin Iran 1333313 133302
railway stop in Harburg, Germany 20331203 20331022

It is difficult to compare two sequences due to the fact that two adjacent cells can have very different
sequencesin terms of string comparison. This results from the fact that two adjacent cells can originate from
different parent cells. To visualize the results, a web demo application powered by the fune-tuned model
was constructed. This demo application can facilitate an intuitive comparison between the predicted and
the true label. Inference examples using this application are given in Fig. 6, Fig. 7, and Fig. 8.

]

Figure 6: Prediction results for the text "Pacific ocean”.

[ )

Figure 7: Prediction results for the text "South”. We can assume large amount of South African samples biased the
prediction.

GAZIT22 112



115

DN NNI- N2I17120D ,N1IDIDDN, 'V TID

References

(1]
(2]
(3]

(10]

(11]

(12]

Sayali Kulkarni, Shailee Jain, Mohammad Javad Hosseini, Jason Baldridge, Eugene le, and Li Zhang. Spatial language representation with
multi-level geocoding. arXiv preprint arXiv:2008.09236, 2020.

Dewey Dunnington, Edzer Pebesma, and Ege Rubak. s2: Spherical Geometry Operators Using the S2 Geometry Library, 2022. https://r-
spatial.github.io/s2/, https://github.com/r-spatial/s2, https://s2geometry.io/.

Tobias Weyand, Ilya Kostrikov, and James Philbin. Planet-photo geolocation with convolutional neural networks. In European Conference
on Computer Vision, pages 37-55. Springer, 2016.

Sheila Kinsella, Vanessa Murdock, and Neil O’Hare. ” i'm eating a sandwich in glasgow” modeling locations with tweets. In Proceedings of
the 3rd international workshop on Search and mining user-generated contents, pages 61-68, 2011.

Benjamin J Radford. Regressing location on text for probabilistic geocoding. arXiv preprint arXiv:2107.00080, 2021.

James Hays and Alexei A Efros. Im2gps: estimating geographic information from a single image. In 2008 ieee conference on computer
vision and pattern recognition, pages 1-8. IEEE, 2008.

Denny Vrande“ci ¢ and Markus Kr~otzsch. Wikidata: a free collaborative knowledgebase. Communications of the ACM, 57(10):78-85,
2014.

Denny Vrande“ci“c and Markus Kr”otzsch. Wikidata: a free collaborative knowledgebase. Communications of the ACM, 57(10):78-85,
2014.

Colin Raffel, Noam Shazeer, Adam Roberts, Katherine Lee, Sharan Narang, Michael Matena, Yangi Zhou, Wei Li, Peter J Liu, et al. Exploring
the limits of transfer learning with a unified text-to-text transformer. J. Mach. Learn. Res., 21(140):1-67, 2020.

Carlos Nascimento Silla and Alex Alves Freitas. A survey of hierarchical classification across different application domains. Data Mining
and Knowledge Discovery, 22:31-72, 2010.

Tom Brown, Benjamin Mann, Nick Ryder, Melanie Subbiah, Jared D Kaplan, Prafulla Dhariwal, Arvind Neelakantan, Pranav Shyam, Girish
Sastry, Amanda Askell, et al. Language models are few-shot learners. Advances in neural information processing systems, 33:1877-1901,
2020.

Milan Gritta, Mohammad Taher Pilehvar, Nut Limsopatham, and Nigel Collier. What’s missing in geographical parsing? Language Resources
and Evaluation, 52(2):603-623, 2018.

GAZIT22 114



Contents

1. Introduction
2. Strategic planning - state of the art
a. Whatis strategic planning?
b. Traditional human strategic planning
c. Artificial intelligence strategic planning
Theory of human-machine teaming
4. Integration for human-machine strategy teams
a. Goal design
b. Understanding the environment
c. Reasoning about decisions
5. Roles of the human-machine team in planning processes
a. Red-teaming
b. Ideation
c. Accelerating learning
6. Conclusions

w

1. Introduction

During the last several years, there has been growing disillusionment with professional strategic planning.
Experts have failed time and again in foreseeing or managing financial crises, military conflict and viral
epidemics. The literature on cognitive biases and some attempts at quantifying expert performance have
given empirical force to these criticisms. Nonetheless, substantial alternative sources of strategic wisdom
haven't been on offer.

Concurrently, the last few years have seen strident advances in artificial intelligence technologies, notably
due to deep neural networks. These have managed to obtain human or superhuman performance in
certain well defined strategic games or simulation frameworks, such as the board game go or computer
game Starcraft Il . While the technology is not fully mature for many real-world strategic applications, there
have been initial experiments in its use for strategy and policy development. These include building deep
learning models for economic policy, climate change negotiation protocol design and large-scale battle-
field planning . In practice however, deep learning models for practical strategic optimization still suffer
from significant constraints.

We pose the question: can humans and machines leverage each other's capabilities to develop improved
strategic plans and policies? In other non-strategic contexts, machine learning based decision-support
systems are becoming common, including predictive policing , medical diagnosis , consumer product
recommendations and more. But these all pertain to informing narrow, tactical, one-shot decisions. To
integrate human and machine relative advantages in more complex, evolving strategic environments,
their relative advantages need to be understood and integration mechanisms between them need to be
designed. These aspirations fit well with the "human-centric/aligned Al" agenda, as well as the "evidence-
based/data-driven policy" agenda. This paper aims to offer initial design principles for such a human-
machine strategy team.

The paper is organized as follows. The next part presents a brief overview of strategic planning challenges,
and the processes and limitations of human and machine planning respectively. The third part gives a
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Synergy and Strategy:
Human-Machine Teaming for
Planning and Decision-Making

David Shoresh

Abstract

There has been growing disillusionment with professional strategic planning. Experts have failed time and
again in foreseeing or managing financial crises, military conflict and viral epidemics. Concurrently, the last
few years have seen strident advances in artificial intelligence technologies, such as deep reinforcement
learning, which has obtained human or superhuman performance in certain well defined strategic games
and simulations. They are still inadequate for most real-world policy applications, but there are initial
experiments in areas such as economic policy, climate change negotiation protocols and large-scale battle-
field planning.

Here we ask the question: can humans and machines leverage each other's capabilities to achieve improved
strategic planning? This would require human and machine relative advantages to be understood and for
integration mechanisms between the two to be developed. This paper aims to offer initial design principles
for such a human-machine strategy team.

To that end, we review the challenges of strategic planning today, and the elements of human and machine
planning processes. We then present the theoretical background for human-machine teaming. Building on
this background, we explore a number of potential integration mechanisms between human and machine
cognitive functions along the strategic planning pipeline, including goal-design, understanding the
environment and reasoning about decisions. We also outline the roles that a human-machine strategy team
can play in the organization, including red-teaming, generating novel courses of action and accelerating
learning. We conclude with thoughts on implementable steps.

Keywords: strategy, policy, planning processes, artificial intelligence, deep learning, reinforcement learning,
multiagent systems, human-machine teaming, goal design, world-models, explainability, decision-making
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of formal processes, and resort to their personal intuition or to that of some external trusted advisors.
Alternatively, products of strategic processes are regarded with cynicism by the operational units of the
organization, who feel themselves closer to the ground truth and who guard their space for independent
judgement. The responsibility for the strategy process itself is usually divided between different parts
of the organization - say intelligence, budgets and operations - which don’t always share each other's
assumptions or trust each other's conclusions, leading to inconsistencies.

Part of the problem has been the subjective nature of high-level strategy and the difficulties in measuring
strategic performance. Where measurement has been conducted, experts have been shown to suffer from
cognitive biases (Jervis, 2017; Nisbet, 1985) and they display poor track records in short-term predictions,
even within their fields of expertise (Tetlock, 2016). High-profile failures have further encouraged
disillusionment, such as the 2007/8 global financial crisis, the 2010 Arab Spring, the 2016 US presidential
elections, the 2020 Coronavirus epidemic or the 2022 Russian invasion of Ukraine. Some prominent strategy
researchers have described national security strategy as an "illusion" , business strategy as a "wild safari",
and government policy as a "paradox" .

One major challenge of human strategic planning and management, is goal-setting . Strategic level goals
are often qualitative and ambiguous, making them hard to implement and to measure progress. Sometimes
this is deliberate, to allow leaders a measure of plausible deniability in case of failure. At other times this
is due to the genuine difficulty in translating amorphous values into KPIs. In hierarchical organizations,
goals are handed down from one echelon to the next in finer and finer resolutions, known in the military
as "distributed command". But often, critical parts of intentions in the upper echelons can get lost in
translation at the bottom. Part of the difficulty is the need to balance competing interests. If these interests
aren't weighted or prioritized, the default will often be to just realize the easiest goal, instead of the most
important one. In sum, contrary to first impressions, strategic goal formulation can be a particularly tricky
function with important consequences for the rest of the process.

Another major failure point of planners has to do with imagination. Planners and policy makers must
produce alternative courses of action. These might be available from an infinite set of possibilities, but they
often end up falling into a few stylistic categories. One typical form is to present three options, differing
in magnitude on a single scale (common in national security). Another typical form is to define a two-by-
two matrix, presenting four discreet options (common in business) . Sophistication of alternatives usually
doesn't go beyond this. "Out of the box" options are considered risky and there is little incentive to develop
them. Sometimes, dynamic leaders display a "stroke of genius" and accomplish historic change . But
there are rarely active efforts to induce such strong creativity in strategic planning outfits. Innovation is
considered a tactical-level virtue.

A third fail-mode of human planning is in learning and adapting to change. In the military context, it has
been pointed out that generals are often trying to win the previous war. Agile adjustment to change is
difficult, and requires not only learning from the past but imagining possible futures, some of which may
be unprecedented. Since possible futures includes how external parties will adapt to one's own strategies,
thereisafeedbackloop that needsto be accounted for. As the strategist John Boyd theorized, the advantage
goes to the one who cognitively traverses the OODA loop more rapidly than the others. However, strategic
level bureaucracies are mostly reactive and notoriously slow in their learning processes.

Despite these difficulties, there is a persistent need for some measure of rationalized decision support at the
senior levels of large organizations, so strategists aren't going anywhere. The question is: what opportunity
is there for professional progress in the field? One example of major change in policy professionalism over
the last century, has been increased use of statistical and quantitative models (Tetlock, 2016). These have
had great impact for example in the economic and health spheres, and there is an increasing call for more
evidence-based and data-driven policy in general. While these have largely been beneficial where applied,
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brief background of the human-machine teaming framework. The fourth part analyzes potential points of
integration between human and machine cognitive functions in the strategic planning context. Specifically,
we examine teaming for goal design, interpreting the environment and reasoning about decisions. The
fifth part outlines roles that a human-machine strategy team might play in practice, including red-teaming,
ideation and learning-acceleration. We conclude with some thoughts about implementable steps.

2. Strategic Planning - State of the Art

a)  Whatis strategic planning?

When we refer to strategy in this paper, we take a broad view, encompassing many dynamic decision-
making problems faced by multiple agents, whose actions influence each other. This characterizes many
difficult policy situations in economic, social and national security areas.

Agents in this framework may be individuals, organizations or states. The interests that an agent has may
be at odds with those of other agents, such as a military seeking victory. Or they may be at least partially
aligned with interest of other agents, such as in economic or political negotiations. Or they may be seeking
some public interest of the whole, such as with a regulator. Most real-world strategic settings are mixed
adversarial and cooperative environments.

Strategic planning is the process of formulating a plan or a policy from the point of view of one agent, to
achieve some set of interests. The products of the strategy process are plans, which are an intention to
take a specific sequence of steps, and/or policies, which are general prescriptions for a way of acting in the
environment.

The task of formulating a plan or policy is cognitively very challenging . This is due in part to the fact that
the other agents also have plans and policies, which usually are not fully known, requiring decisions under
uncertainty. Furthermore, complexity of the interlocking relationships between the agents, increases
exponentially with their numbers, making multiparty environments particularly difficult to process. In
addition, as interactions unfold over time, the different possible outcomes also increase exponentially,
making long-term planning very difficult.

There are all sorts of cognitive models to describe how agents make decisions in strategic environments,
and how they should . Perhaps one of the simplest is that of the OODA loop - Observe, Orient, Decide, Act.
Strategic planners in organizations support mostly the middle two elements. At the "orient" stage, they
take the information that has been collected about the environment (ie. objective conditions, other agents,
resources etc.) and use it to make predictions about the future and the interests at stake. At the "decide"
stage, planners imagine potential courses of action and analyze their advantages and disadvantages, for
consideration by the leadership. Of course, overall success will depend also on the quality of the "observe"
stage (information collection) and "act" stage (implementation). But these receive far more attention than
"orient" and "decide". We will focus on the latter two functions.

b)  Traditional Human Strategic Planning

Strategic planning as a process and profession evolved in parallel in governments, armies and businesses,
with some cross-influence between them. Much of this development occurred during the industrial age.
Accordingly, classic planning processes are generally envisioned as centralized and hierarchical, in which
situational assessments and recommendations are carefully prepared for senior management before
major decisions (Mintzberg, 2008).

In practice, the experience of strategic planners has been far from this vision. Leaders are often skeptical

GAZIT22 118



It should be stressed that while these events generated much hype, other events highlighting the limitations
of current deep reinforcement learning have received less attention. For example, in the NetHack challenge,
a relatively old game without fancy graphics was opened to both heuristic and reinforcement learning
agents. Neither came close to human performance, and the heuristic programs leveraging prior human
knowledge of the game did better than the reinforcement learning solutions . The event highlighted that
there is still a way to go to develop generalized methods for training competitive Al agents in a large variety
of domains.

In addition to current performance limitations in realistic complex domains, there are at least three inherent
weaknesses in deep reinforcement learning for strategy development. The first has to do with defining the
goals to be realized. In reinforcement learning, goals are expressed as a "reward function" which must
produce a single number, signifying how "good" a particular situation is . Calibrating a reward function
can be a delicate affair and is known as the "reward design" problem. If rewards are sparse (ie. only vary
rare states or actions are of any value), an artificial agent will find it hard to learn. If rewards aren't well
structured, an artificial agent might fall into local optima. If there are actions available to the agent that
can influence the reward function itself, it could engage in "reward hacking" and defeat the purpose of the
algorithm . Realizing an unintended goal due to faulty reward design is known as "perverse instantiation",
and has philosophical and ethical implications. These situations generally don't have purely technical
solutions.

A second inherent problem in practical reinforcement learning is the need to accurately represent an
environment. If the artificial agent is interacting with the real environment, it will have an authentic learning
experience, but this can be costly and dangerous - one would not like an autonomous vehicle that is still
learning on the road. This means that simulations are necessary. No simulation will have full fidelity to
the real world, though this is not a fatal problem. The challenge is to find a representation that reflects the
most important features of the environment at an appropriate resolution. There are many increasingly
sophisticated simulators that have proliferated in a variety of domains, including epidemiological models
, urban planning simulators , trading simulators, military simulators etc. These are usually mechanistic
or stochastic and reflect the assumptions of the designers. When designers and operators have similar
assumptions, then the simulator can be criticized as "garbage in, garbage out". To increase their fidelity
to the real world, there are methods for adapting real-world data as a basis for constructing the simulated
environments . These are dependent on the quality and completeness of the data and the methods for
reverse engineering it into a model.

Either way, these simulators do not generally model other learning, adaptive agents. Simulations which
incorporate multiple learning agents, known as MARL (multi-agent reinforcement learning) , are a promising
framework being explored for understanding competitive, cooperative and mixed strategic behaviors.
Once there is a simulator, the strategic learning agent still needs to extract the most important factors
for decision-making. This can be especially challenging when it comes to making higher-level conceptual
abstractions, such as social expectations or power structures. While people are very good at forming
abstract ideas about the world, they are not very good at reverse-engineering, modeling or communicating
them to others, let alone to computers. Finding ways to efficiently learn higher-level concepts from the real
world and incorporate them in formal optimization mechanisms, is an open research question .

A third problem is one that cuts across deep learning applications, and that is explainability. Since the
most effective learning methods are statistical in nature, and the learning models have many parameters, it
becomesimpossible to give an explanation forarecommendationin human-intelligible terms of cause-and-
effect. For many if not most policy contexts, this can be prohibitive. Strategic planners and policy analysts
need to justify their recommendations and prove that they are optimal compared to the alternatives.
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formal modeling techniques have not proved successful in solving "wicked problems" (problems that are
unique, chaotic and intractable) which often characterize complex social systems . Classic quantitative
models also do not fully address the problems outlined above: goal formulation, ideation and adaptation
to change.

c) Al Strategic Planning

There are many decision-support technologies of various kinds. We will focus here mostly on combinatorial
search and optimization algorithms, with an emphasis on deep reinforcement learning. The reason for this
is that these methods seek the best sequences of goal-driven decisions in dynamic environments, making
their function closest to that of the strategist. Reinforcement learning is a framework that assumes an
environment with a set of possible states, actions and rewards and the ways in which they transition over
time. A reinforcement learning agent is an artificial agent that learns from experience to maximize the
rewards.

Other avenues foralgorithmic decision-support have been suggested by some. For example, large language
models have generated much excitement recently, and been offered to provide verbal recommendations
to analysts . However, language models are trained to maximize probabilities of text, not goals or interests.
They are weak at common sense reasoning . And as supervised learning models, they are limited by their
training data. Other policy-relevant tools that have been suggested include time-series forecasting models
for social, political and economic events. Provided further technological maturity , such predictive models
could be useful for analysts, but only in a restricted sense. They may offer alerts about possible interesting
developments, but not search out different trajectories, their consequences and/or optimal responses to
them.

The use of computers for optimization and planning has been a theoretical and applied endeavor since
computers were invented. Perhaps the most famous testing ground for this has been chess. Computers
first surpassed the human chess champion in 1997, in the match between Gary Kasparov and IBM's 'Deep
Blue' . The program utilized human knowledge of chess strategy and bootstrapped this knowledge by
projecting it many moves ahead with brute-force calculation. However, the program was tailored to chess
and not easily generalizable to other contexts. Nor was the algorithm scalable to real-world problems, such
as those with very large or infinite action spaces (in chess there are generally a few dozen discreet possible
moves per turn) or with incomplete information (in chess all pieces are apparent to all players at all times).
Nonetheless, in principle the event proved the utility of augmenting human knowledge with high-powered
computing to optimize for strategic problems.

During the last few years, important new milestones were laid with the advent of deep neural networks,
deployed in reinforcement learning algorithms. These techniques have enabled human or superhuman
performance in games with more complex characteristics, such as poker (with incomplete information)
and Starcraft Il (a real-time digital strategy game). Starcraft Il is instructive, since players must decide on
behavior of multiple heterogeneous units, spread over a wide virtual terrain, simultaneously with the
adversary. This means that the game is "multi-task", "multi-arena" and highly dynamic. This has opened
the question - to what extent might deep reinforcement learning become deployable in realistic strategic
scenarios?

One aspect that has made these developments particularly exciting is that high performance in these
settings requires some element of what is commonly understood as creativity. Move number 37 in game
2 of the go tournament, between reigning world go champion Lee Sedol and the deep reinforcement
learning program Alpha-go, has become a symbol for this phenomenon. The move was characterized by go
experts as particularly "elegant" or "beautiful” (although it can be safely assumed that the computer did
notitself engage in such sentiments). This holds out the tantalizing possibility that Al agents might not only
recommend between known options, but offer entirely new and innovative strategies .
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4, Integration for Human-Machine Strategy Teams

a) Goal Design

As explained above, a machine requires a human to define goals or "rewards". The goals must furthermore
be quantitative, and carefully crafted so that the machine doesn'tfallinto local optima or find some perverse
instantiation. But, as we have seen, humans are not always best at defining goals even for themselves. How
can a strategic human-machine team work together on goal-design?

Human-machine interaction may help improve the shortcomings of each party in this respect. The
constraint of defining a quantifiable reward for the machine, necessitates concretization of the goals by the
human. Forcing human planners to think hard about measures of success could be a step forward, even
before teaming has begun.

Goal design does not have to be a one-shot process. It will probably be better achieved iteratively. A training
session of the machine with an initial reward function on a miniature environment, can serve as feedback
for the human operators. If training is proving especially difficult, this might be a sign that their goals were
too narrow or overambitious (though there could be other explanations). If on the other hand, a solution is
found quickly, perhapsthe policymakers are undershooting. If the solution found involves some unintended
"trick", then the goal definitions need to be tightened. If one of the goals is being ignored altogether, then
maybe the competing aims in the reward function need to be rebalanced. An iterative exercise of this kind
could teach goal-makers something about their own preferences. And it could help sharpen the reward
function before embarking on a larger scale training in a full-blown environment.

Experience with this type of mechanism may eventually show that some planners have better skill at goal-
design than others. An inkling for this phenomenon can be found in language-model prompting. Recent
advances in text-to-text and text-to-image systems have produced impressive results, but they are largely
dependent on the quality of the prompt given by the user. As a result, an entire market has grown around
talented prompters selling their prompts, to reproduce particularly impressive pictures when fed to the
model . A similar cadre of talented goal-designers for deep reinforcement learning models may grow
around different strategic domains.

However, sometimes, forcing a human to externalize their goals in an explicit format might be difficult.
Autonomous vehicles are a case in point. Initially one might have thought that autonomous vehicles have
a clear goal - to get from point A to point B in minimal time without violating traffic regulations. But this
did not turn out to be an adequate depiction of human goals. Autonomous vehicles with such a simple goal
learned to achieve it while making sharp breaks and not respecting speed bumps. It turns out that humans
also want a smooth ride and to preserve their tires. But how can a human define goals without even being
fully conscious of them?

Since it is difficult sometimes to specify all goals, an alternative method that has been suggested is inverse
reinforcement learning . In inverse reinforcement learning, instead of learning a policy to realize a goal,
the aim is to learn a goal when given a set of demonstrated behaviors. In the example of the autonomous
vehicle, instead of explicitly specifying goals, a machine could be exposed to a set of exemplary drivers and
extract a representation of their goals, including the ones that the drivers themselves take for granted or
have trouble formulating. This is not to be confused with supervised learning, in which a machine learns
to copy behavior. In inverse reinforcement learning, the aim isn't necessarily to reproduce the behavior of
the exemplary agents. It is only to capture what they are trying to achieve. Once the goals are captured,
a reinforcement learner could find other ways to realize those goals. Having humans demonstrate their
desired outcomes by achieving them in a simplified setting, and then have a machine learn advanced
ways of achieving those same outcomes in more complex settings, could prove to be a powerful method of
implicit goal-design.
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3. Theory of Human-Machine Teaming

It might come as a surprise to some of those following the "superhuman" achievements of Al, but not a
small body of research on human-Al interaction considers how humans can help teach inferior Al agents,
rather than the other way around. This is because, viewed from the perspective of those who engineer the
Al models, achieving something approaching human levels in many cognitive processes is extraordinarily
difficult. From the other direction, there is a steadily growing body of research about explainable and
intelligible Al for humans to understand, to augment recommendation systems and improve human-
machine coordination . Both of these research directions, however, usually assume that best performance
is achieved with either person or machine, and the other is involved as a compromise. There is, as yet, a
relative lack of research on potential synergies between humans and Al, with the aim of achieving better
performance than either one alone. There are few notable exceptions.

There is empirical evidence that such synergies can exist. Research on human teams has shown that under
the right conditions, they can achieve better problem-solving capacity than any of their members alone.
Furthermore, diversity in team members generally improves the chances for this result . The same goes for
ensembles of different algorithms. It is well known that machine-learning ensembles can outperform any of
the individual models in the ensemble, and that this outcome requires that the models are not correlated,
ie. they are diverse. Diversity aids synergy because it allows for relative advantages to come to expression.
It therefore stands to reason that a human-machine team, which would naturally contain strong diversity,
might have special potential for synergy.

There is also direct empirical evidence regarding human-machine synergy. It has been demonstrated on
toy tasks such as a graph-coloring exercise . It has been verified in real-world applications, such as human
and machine radiologists which achieve higher accuracy when working together than either one separately
. However, it is not a universal rule, for example one experiment combining lay human and machine-
trained judgement on predicting criminal recidivism did not do well . Therefore, there needs to be a careful
understanding of the conditions under which human-machine teams succeed or fail.

In the strategic setting, "centaur-chess" tournaments may serve as inspiration. In this type of tournament,
humans can consult chess programs and then make independent decisions. This setup, with the right
players, has been shown to achieve better results than either human or chess program alone, and might
currently reflect the strongest chess-playing unit in the world . Chess in general may provide a window
into how future strategic Al applications might be adopted and used by humans. The appearance of
superhuman chess programs might have been expected to end several centuries of human chess strategy
development. Instead, the last two decades has seen a whole generation of chess players grow up training
with computers, assimilating new chess knowledge at a faster pace than ever before. This might be the way
future real-world Al models impact us - by opening new paths for expanding knowledge and accelerating
learning .

In order for successful human-machine teams to materialize, there is also a need for research on methods
of integration between the two. It should be noted that "integration" is not the same as "interface". There is
a wide body of research regarding human-computer interface (HCI), focusing on input/output mechanisms
and the user experience. By integration, we mean the ways in which substantive human and machine
cognitive functions can cooperate over a common challenge. In the following section, we outline some
potential points of integration in a strategic human-machine team.
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human knowledge can be an option. In the future, large foundational models might be developed for
general strategic tasks, similar to foundational language models. In that case, it may be enough to generate
smaller datasets of a specialized task and use it to fine-tune the generalized model.

C) Decision Analysis

For human decision-makers to make a choice among alternatives, it will not be sufficient to present a black-
box recommendation. Leaders will expect some cost-benefit analysis. Much has been made of the lack of
transparency of deep learning models. Different techniques are being researched to elicit some human-
understandable explanation from neural networks, such as feature-importance analysis, or extracting
decision trees from their parameters . But these are still insufficient. How can a successfully learned policy
be analyzed in human terms?

The particular case of sequential decisions in a dynamic environment may actually present opportunities.
In this setting, one does not have to separately interpret each decision, rather one can infer a lot from a
demonstrated policy over time.

For illustration, let's again take the chess environment. For any particular move, it may be difficult to
understand what a state-of-the art chess program was thinking. But after observing the combination of
moves thereafter, it is possible to look back and give some interpretation to the overall strategy of the
program. This would of course be a human interpretation in terms that do not exist in the program itself.
But building context out of many decisions in sequence, is something humans are exceptionally good at.
Humans are hardwired for narratives. This means that in some ways, reinforcement learning algorithms
that learn policies might better lend themselves to explainability than one-shot decision systems.

When training reinforcement learning systems, a common method is to store a "replay buffer". This buffer
keeps random or exemplary episodes from the training sessions, and replays them for the agent so as
to "refresh" important lessons from many runs ago. Such a replay buffer can be useful for users seeking
explanation after the fact as well. Replaying some of the later runs in the buffer, especially those scoring
the lowest reward, the highest reward, those representing very common action combinations etc., can
illuminate a great deal about the agent's learned strategy for a human audience.

We can summarize the points of human-machine integration for strategic planning as having two general
modes - explicit and implicit knowledge sharing. They are presented together in the following table, with
the examples we provided.

Explicit Implicit
Reward Function Inverse Reinforcement
Goal )
Specification Learning (from expert
Design
(iterative process) demonstration)
) Knowledge Graph Behavioral Cloning
Environment y ) )
o (fused with with (to help train
Representation
reinforcement learner) reinforcement learner)

Explainability Methods Policy Demonstration
Under Research and User Inference (eg.
(eg. decision trees) sampling replay buffer)

Policy
Explanation
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b)  Understanding the Environment

As we have seen, a major difficulty in machine learning is building a "world-model", including high-level
abstractions that humans find easy. How might humans inject their knowledge about the world into
machine models?

One way that has shown promise in recent works is through the use of structured knowledge graphs (the
term "graph" may be confusing here, as it is referred to as "network" in other contexts). Knowledge graphs
are databases of entities and their relationships with each other, represented as a set of nodes and the links
between them. For example, projects such as Wikidata and DBPedia assemble collections of facts from the
open web and their connections with each other through hyperlinks. There are medical knowledge graphs
thatrecord diseases and their relationships. Knowledge graphs are also constructed on the enterprise level,
perhaps storing customer information in the form of events linked to each customer. Knowledge graphs can
be powerful representations to reason over with smart queries and graph analysis techniques. But they are
also being investigated as a means to augment Al models with structured human knowledge. For example,
fusing information from human-built semantic knowledge graphs with machine-learned language models,
can improve the performance of question-answering applications .

One attractive aspect of knowledge graphs is their explainability. Tracing a path from one entity to another
in the graph with the chain of links between them can be naturally understood by humans. Therefore,
knowledge graphs can serve as a common language between human and machine. For example, there are
recommender systems in which reinforcement learning agents interactively search a knowledge graph of
products while actively querying human users, to find the optimal recommendation .

Strategic environments can also be represented as graphs too. For example, different types of agents can be
entities in the graph, and their actions vis a vis each other can be links. Or else different types of situations
can be seen as entities in the graph, whereas actions that lead from one situation to the next can be the
links. There could be multiple ways for policy experts in various fields to encode their hard-won knowledge
in an intuitive way over knowledge graphs, and then embed that knowledge in a deep reinforcement
learning agent, or reason over it as a joint work-space. This could accelerate training of artificial agents,
improve intelligibility of their behavior and facilitate human-machine reasoning about the environment.
There are still challenges in implementing such schema, especially when it comes to dynamic (temporal)
graphs where entities and relations constantly change. But it is a promising direction with initial results.

In most strategic environments however, the elements that are most challenging to model are the other
agents. They are not always easily modelled using express knowledge. One simple method of modeling
other agents has been to assume that they are all rational and will choose their actions based on the best
move using perfect calculations. Some claim that such game-theoretic assumptions can achieve strong
predictive power . In practice, both human and artificial agents have only bounded rationality, making
them harder to model. Humans find it less difficult to step into each other's shoes, for which specific brain
mechanisms have even been discovered . But even so, humans still often fail to account for each other's
cultural and personality differences. So how might humans help machines model humans?

One promising method is called "behavioral cloning". This involves training a separate model to mimic
humans, based on data from human behavior, using supervised learning. The resulting model is then used
to represent human-like agents in the simulated environment, for the reinforcement learner to interact
with. The hope is that the reinforcement learning agent will learn to interact successfully with human-like
agents, and ultimately with humans. Behavioral cloning has been successfully used to train reinforcement
learning agents to coordinate with humans in cooperative games such as Hanabi .

Of course, feeding a machine explicit human knowledge from a ready-made graph, or training it to interact
with a behavioral clone, requires a lot pre-prepared data. If the data is lacking, it will need to be generated at
scale. In large enough organizations, or for activities simple enough for the general public, crowdsourcing
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the external environment should be anchored. Instead, all agents are considered adaptive and should be
equipped with a learning algorithm. Perhaps to simplify things, they should be trained iteratively, each
time making one agent adaptive and freezing the policy of the others. Either way, the result is a MARL, that
will hopefully teach analysts something from the equilibria on which it converges (or doesn't converge).
We can summarize these three modes of human-machine policy development in the following table.

' Plan/Policy Parameters ‘ Environment Parameters '

Classic Simulation | Fixed ' Fixed
Red Teaming ' Fixed . Learned

‘ Generating Alternatives A | earned - Fixed
' Learning Acceleration . Learned . Learned

6. Conclusions

We have seen that the current state of affairs in strategic planning leaves considerable room for
improvement, and that neither human nor machine processes are adequate for the task. We have argued
that combining human and machine relative advantages can bridge the gap. Humans are needed to define
goals and machines could sharpen their skills in doing so. Humans are better than machines at making
high-level abstractions and estimating the behaviors of fellow humans. Methods are available to at least
partially infuse this knowledge into artificial learning models. Machines can search the available space of
possibilities without the same biases that humans have, and thereby augment their creativity to generate
courses of action. MARL frameworks can also teach humans about how dynamic feedback loops between
learning agents might unfold over time, and help humans project their policies into the longer term.

To accomplish the human-machine team for strategy, we outlined some possible technical methods of
integration. Policy experts will also require training in the arts of designing and operating human-machine
learning environments, and they will need to build intuition about what they can and cannot do.

These may take time, but first steps don't have to wait. Readily available and often open-sourced simulators,
of relatively high sophistication in several domains, can be paired with baseline deep reinforcement learning
agents, with limited effort. Exposing planners and policy makers to such rudimentary implementations
can spark additional ideas as well as sharpen the value proposition of the human-machine strategy team.
Realizing the opportunity will take multidisciplinary efforts. The results might be a considerable step
forward for the strategic profession.
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5. RolesoftheHuman-Machineteamin StrategicPlanningProcesses

a)  Autonomous Red-teaming

Let us begin from the end and assume that some department or agency has already prepared a plan, but
before rolling it out, it seeks critical review. This is, or should be, standard practice as a quality-control
mechanism in any planning process. In the security context this is called wargaming or red-teaming. In
regulatory settings it is called "impact assessment". When small controlled trials are possible it can be a
"sandbox". For this critical last-mile of the planning process, a human-machine team can be useful.

In this case, the learning system is to play the adversary or the external environment. The draft plan or
policy thatis under review, is to be encoded as a fixed algorithm. It is the job of the learning agent to defeat
the draft plan or policy in the simulation. If after some minimum training, the adversarial agent prevails,
this can reveal the weaknesses in the plan or policy.

b) Ideation

A more interesting application of the human-machine team comes at an earlier stage of the planning
process. Suppose a challenge has been identified and working assumptions defined, but the team is still in
an ideation phase regarding the solutions. Different possible courses of action are yet to be mapped. This is
the moment with greatest creative potential for planners. There are no hard and fast rules for how to come
up with options.

As we have seen, reinforcement learning and other search-optimization algorithms have surprised human
users with novel strategies that have been described as exhibiting "creativity", in games such as chess and
go. This is because the algorithms are not inhibited by human biases when searching through the space
of possibilities. By using a differently structured search apparatus than that of humans, it is possible to
discover new ideas.

This has been the idea behind algorithms to aid drug discovery, find innovative architectural solutions
and even make patentable inventions. There is no special reason that novel policy discovery should be
different, given an appropriately defined strategic domain.

In order to harness the search capabilities of machines in support of novel strategy discovery, the opposite
protocol is required to that of red-teaming. Here, no policy or plan need be assumed - the agent is to
learn a candidate policy or plan from scratch. But assumptions about the environment and about external
agents need to be anchored. The environment should not be adaptive itself at this stage, otherwise the
policy search might not converge. So, this is ideally a technique to be used after working assumptions have
already been made.

C) Learning Acceleration

At a more advanced level, analysts will want to know how the environment will adapt to the policy under
consideration. This will be essential for establishing the conditions as to when and how to change policy.
Furthermore, planners will want to choose courses of actions that drive events, instead of being reactive to
them. How can these be identified?

To answer these types of questions, a strategist will want to think in advance how policies might elicit
reactions, how reactions might require policy adjustment, and how this feedback loop might continue for a
number of steps into the future. This is sometimes called a "learning competition". Often, decision makers
willfind themselves at the end of a strategic interaction, such as a military conflict, a negotiation, or a project,
with fundamentally different understanding of the environment than they started with. Accelerating their
learning process before this happens can be of great value for decision-making.

To achieve insight about mutual learning with a human-machine team, neither the principal agent nor
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