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dgv  dzs W] 2 dzd - fws {|t (wfv). o ddzd C dzj dzdz} H §
s yd ) dzdedzO st J tcOlstste Ol f tsdBq dzts €
Zzsmtse ' L O edwedlsd, |sjdzHjdey" ’

s. H. ) . LR ded s

tdf. 1.2. ltduddd S ZOBdY tOBBEO s dyd dat
ftso stew dzd B tolzm 5
13. 0 dzOcdz' L fdazs yd o s s Pdziks H ge@z 2 2 dzts ik
s J e O thlsgdziH d-ap®" dedzO

14dLOOYOs ydq dz0  Odzzo Odadzv dz¢¥ gl Gs' Md
dzdh j ¢"d €O MdMhlsj &3 ¢azomdW " $Oy" ~ MYy’

CdzOmdW " CQuel.’t N pilzd tzigbzze Is: B OGOl dMmd
kZs¢, Odzj B ' dz " fMls+ L dzedr BO' OBt L OG
WHjtodzes® K28 f fEepiggbhdzseo sMmis® . A Mmd fldn- d3
C' o9 Isdf ' oSO Oy~ MmdMmilsj d3, L OMmaesse
ststcO®. 1 0 y0dzr, BOGEOIts L ' Mmdalze ydr mdm
By zls! o d fzt ¥, talzds@f tod ¢ dzOrHz H »fj idgedzS dif s d3q dzS
fsdizdipfztf 8 d - o' L Z2Odz dgdr Hjh dW o 5C .

#lsOcjtc SO mORBAsES (1990) Mo jtwHy ko O
fsd3ddzCd LOBjLY jydls! fjtcjoaOcecd Ek odt'h
[l |[8]. st &3 bsets, hiskiziz(sicd & IRPY Q@ veasHd
CzOfmd¥  COy' ', 2dBse tedzs, BEHj §° Hodj



24

yJ miz, foslswetsd3 WEts@f 9P d dzd ©OOIs 'ABisth 5 did d
BsyJ HBYIBRSGEIsd WwWE HAzW oadweodz dzdzv CDOIs
ftos' dzt Mistcezo Olsd o HdzsMddzd &3 ¥y COIsj e’

l " HiMkilsdz Mmls! Ctedmdes’™ MdMmlsj 3OIsd ¢ dH - dzt
detsh * 2 o de uj dgre’ Iz tc @R i @ diptiz égd ¢ dfOuiidgo - €
sdd3j ftOSIsqdudzsj L &zOyj dzdz® o tslsted d30 dzdf'- |
Hidgs ' ®@ SOftH] fRHOOdkE o« ' sHE L Ofse' ¢ Od
fsd3' WCh j dgdzgv I HEO dzf@fn dz O4fif " dgj. 3O° h d tets Cs-
dz! detsfpls® dz¥ Hdded ° Jdms)n{fn ! dEOdHs zff sizdd: dzef Qe doy d

Altelfso’ WL Odzts ¢ls O Cdsdeff defms@zd o5 dzO o dALS C
TEHOMB], OCdHRd WSE tosLf' L d&z0o Odzdz" EO
hgdedz?, ftetsjcy’' ™ ° fitemfjCilsdodets’ ¢ O3’ v
Hj fizte ).

Altl pdtc" Ldgv‘ Is: fqw L s ¥ ' Lddn Wiz
CtcO’ dzOr, LOSC (i) B &L J dzdzd Lo' ¢ zdz"c
WkdC Yy SdOdz dzdn B &OMlswE yd &' do SO’

[telgds dg¢ ‘s Mw L yOfmsd, L dtsoddid s
Bislsd. uvOCdd fudlddsss, b st HjQE)ls Ots® 9 Ol d Odzy O
dgj dzedm dBSHjdzj 2 ° it 2 dsHM S8 H' W
fted2dwis® . Il sdzd LOBJjLY jykze Is! L OG Odz! dzlz
M jyd%' ydedn §dddss &O shmdse' kOSdH
f Mg sdse ydz' SHldgeadiffisld Clsfo LmOHte@ dzdzv .

I d b Mmlst s Hj dzj 2B GIL v dED dEEMgeists g dé H oz
ftosHEZSCIsdo desis' , odCtstedMistso 2o Odetds'L toHsdz'tz
t Ofm dzlashinifz (s ez 1981)dz0 0 j H jiafiA®3. dzO

{ O MM dz dz0 ¢ s dztsh bts H dztd Lisdz@iaj ditOe s dgh ov' Gw
dz2 53 9o dCtsdzOdzdzy &5 L O9o H Odz' , 9 dzlzisdeO dg'dab @gfd
CkoOdzdzgw &3, yY' dzv d&3d IsO ' dzdetsflsw dsd dzQ ¥ te



25

~nOdz' L d&3d f sdi3d dzs € 9 HdBBeo L Odzj 3 Ols* o
Elsi Mo dz' "dz' d3d Y sH' wdzd ° Mmbke' ‘ Clsd e dzd d3d

A ‘Loudg? Ctsdi3f tdg dis
A gy
4 taHOY

MAXlgj tadLIZ IS fryv - 9'HAFO O3] ' d¥y drfotdrisvd];
- W CRlasta0d3] i tgj Hsod @

Ia'H —

— 1 da'H

[ & HOdB S j tetdste

I B o ftaRdrds ) i tg) Hdg o | Eat' # gy’ > dRH

MRS tadiLlZ 15 iy - tel Y o33 o'HA3e * dis) drfetsirievdsy;
- W " distftasHiXlefadisis W tstaddze Cory .

tdm. 1.3. wnjBkOdyudzd H' OGLORO { OfdEz:
C 5Bl tsdzj dzls s ff | tekd lsitsftat]

I de® wdzg' WEkdSy' "~ Mk G eOds dd daidid
i s edzdz Blzlsd ode jH] dg L ~OtcOWOf deiPlajf ® C
oL 53 L disouMf ikt d. { Omfdkzmmj d filse jt
LiesBdIsd yJ sy dzdoe d d3, 3 H j dz2 tsB tetsB Cyf
sz dzO. Aw  dBBtsH j dz fsoddzdzO MmMlsOadisd J dzj
o dzzlstc® M dg' ftesyd Mmd, Hdizvw wWCdma L OGOd dg
By klsy BEISd odL d2Oyjdz [ 12] .

Il SO (BIs 9 1986 Y’ L OL dzOy( dzq ,
¢ joNdgthfidsf  fifsjpd @ OPP@RI Qs dat steaBOY " Isd o, W

zOB ko O ' o d¢ tsted Mmlis s otfizte ts oy ff tsdgisty sy & \Js' dxdz
1 dlsOdedzy, wCj o0t 8 Is: mw L Odzjydes 9" H ¢
wWC otsdzO ftej HMBIOo dzj dz©@ oMmjtejHddz [ 1

v IsOBdzdy' 1.1 LtsMjjHyjd kM hNoks:
COsd dfsf  cOIststce®, wWC° odCtstcdmistseo 2z Is! fy
7' n {tdf
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v OB dzd yw
f so-d4Y|] @IS sitc (

] HOfsEEOY L Odz' L ff s jdE Gl

polststced dsH
sO Is0O¢ M dz

1. 1 OH ORtzs ' dzls teeD@ dg@s dzts &' RO M d W
MisOdz MmdMmlis jifdefs §f ' Sddd s dzj

L dzO dzdz’ € s dzW dz' CusG® 'dz@ f d Yz’ s
Bklsd LOcOd dd B yd Stsdzlsj S
Cstedfde § ' HEOLSd HdY OdOd

Error Modes (Swain, 1982;
Swain & Guttman, 1983)

2. ¢ dMmls j-l3dZts’ dzlstso OdzO T B OC gt dz® ¢
Eilsts  hts 2 we ' h dzisfiydapls Js Bdeats |
9 OQdzd d3d, dz' ¥ wuydmilsts dzs Hp! &°
1 s dz€ 58 99 0O O' Is! Mw Is jnls Offigs
Isjdfd H YyOMm IIsjnrnd Yydese s B Md
wWes® MmMdkzOoy' v {dzists gsho'd HsiddfEd ¢

Spurgin et al (1987)

3. [ sHj dMmlsjdz Lie ' iydeX'z y' dzd 2
MmMdMmilsj 3ZOIsdE hts BOEIs: MO b
Hitsdidzj dzdzv , jBgP s & d® Odzdzy 18
ykzeo Oyo. ddz" H L OLdOydisd, h
LOoYyHd dzjcSCts Yt oadzt ‘ Is! M
te@d, LOCddd wW¢ tBtesBSC O * daW

Lasswell Formula (Lasswell
1948; Braddock,1958)
Linear Model (Shannon &
Weaver,1949)

Grayson & Billings (1981)
Cushing (1994/5)
Helmreich & Merritt (1998)
Westrum (1995)

4, [ sHj &' B tetsB Cidd3ts HAgWdis to dioBYG 1
kzZ3OyY " sStcOHdy' 2dzs BERdzd HE
LOMssMso o Odzd vy E § Mdn- tsdzts
WOCIsstez HjWCd?2 fJtc' t5HAZOREM
ftodmis s meRps®dedBdBd Hdz¥ § 615 d3d
dv . ¢S toldaSElsz v Y toj HMIsOo dz
fzedzt COYy" °’ A &ZOHB Odz , Istic'@H

]

Fitts (1954)
Miller (1956)
Broadbent (1958)
Welford (1960)
Payne & Altman (1962)
Berliner et al (1964)
Martiniuk (1976)
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ket fj 6 SAFEyedd dj de [
Az W d ddel Ul WO thets & B W Odg” e s € B s

(O 6dC ZOH, §Od& wis! , fkHekj
90" Is! MW eMmdtdHdds dz& Hddzd
WldzC Yyl 2, L © Afsdet e AW dz' 2 ¢ 4

Wickens (1984,1992)
McCoy & Funk (1991)

CdzOH, W' rdydz WECd2 P L erzls &

5. [ BH | dZ' md d3o sdz' dzts’ tsiB tfictiss '{ Newell & Simon (1972)
B H j d&z Mz j edzd € A3 Iste OH ¢y Schmidt (1975) SRK Mode
tedzkOy"' tctSL G dzW H O [s! dz¢ H j (Rasmussen, 1981) Murph
Ki?2 ' HA'cEBE dzeledn g d3” 2 sta'{ Diagrams (Pew et al, 1982)
Gdz" HO' dzs Hd dzz o tgBF dzls @ dzny de O] SHERPA (Embrey, 1986)
sO¢BY, WwWEC i jtcOlstses’ gatc ® g tPd Slips, Lapses, Mistakes ang
Y Aj2 f 'dH2- tze f aiz@@ts 1Htg 9 1€ Iz ( Violations (Reason, 1990)
hs fsdzv e O o Ibtsdidz, hH s B OtdGEMS (Reason, 1990)
oste lists dzOwvWUa dgs™ ef O e i ‘dzdiddfjdis | Action Slips (Norman, 1981

sBtsB ¢ d
Yy 2 dzd n

5OC Y §' H&EHSE dY vdOH
Wi fdgodz’ ded v ud -

Sevenstage Model (Normar
1986) CREAM (Hollnagel,
1993) SMoC (Hollnagel,
1993) COCOM (Hollnagel,
1993)

6. 1" HRr" H C tsdzlsteslzgs ulAijd IsHAGN s
od2 ' ' HR'H © Os8' Oy 2dedn M
O " Oy . 1" "Ha'H TMmlse jtoH Iz 'dz
stcsdzs 9 Olsd MEBEBY' @ SHEW j SIS
Mot LOoHOdgdz". 1 su o€ dzs Y@z
dgv Cdz¥t ysednm jdzj d&3j dzls® @ o Md
ydo jdzj®kjdls o, htsB MW tstedklze

9 HBEZoO' Isi mw,
dz' diiz , h B

tg* h j dg

jCMisteOf s dev
f zOdzkz & O dzdz" | fis t D biz
A4 2 0L 8B G

H t

Jones & Endsley (1996)
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ftse ' IsteW dzts G 63 tff bsitid Is{S "OledgQs

f4dbud Lo.

(22O I

7. f sHjdz' MmMdMmilsj di3dydz § d&z@® 'dac dzdf OCM (Baron & Levinson,

odC stodflstf sdzv Islsw  Isj ste’ ~  IzIf -
2y sdzzo Odzdzy s j tcOIststeO ¢ P ¢
B' dz' h CotecdMmdzed d3 Hdzvw o dL dzOy
totsB tsils d .

1980) PROCRU (Baron,
1984)

8. © j dzfBSUcsifts] toj HY J €] d3fisth jj ¢Z'Oe
Odzls totsL edzw dzzlsd= odh j dsH ¢
‘s Qo dz dzdzv 1 s ste’ 8 Md d

Human Control Behaviour
(McRuer et al, 1980)

9. vitste' W 9 dW e dzj dziz) 2 Mif ‘G Wz dz
B'te’ eodt' i L B&OMI' Mftshmlis
fJjtejo' tojdz s H j dz' o odh jyd
HY 28 Is! o Oz dz2O s Jj tcOIlstste’
s dzh z oglz [ § joelO@®Usticy  lsszils - ff o]
i tsd3d dz€ tseptisG d ,Iste’'d o HdB3ssod o H
hts otsded 90903 08Is!, his d&Os -
9 SGsE .

Bisseret (1981)

10. f sHj d&2' dzj ftcQoddz dzgdr H " 2
" delstekZAY R HABSHI dBOBOG O Is!
ftotse dzj dsz dzj L ® d YO?2 d & d3d ) doi ke
MisOdzd f tedyddets® dedL & d ° dzydfH
mMzsessMmis® . J tsded ISOSCtsY 9 ' H egt
BOYJdzde o9LO" dgsH" 2 9o HEYJ
Isj mndesdztse ' ydzed = MmdMmlsj ds.

PHECA (Whalley, 1988)
PREDICT (Williams &
Munley, 1992) EOCA
(Kirwan et al, 1994, 1996)
ATHEANA (Cooper et al,
1996)

11. s OC Msdzs &3' ~ 1§ tstistzh jj digdzw , W ¢
wets' s jtkObtstt Mo' HES®s § stoh
Bsyj BEIsd dzj sBr' Hdzs OBt dig
hdr ftoduyudds 1 stolkzfc) dedzelz 9 dAy

"degh R e OdkzEL W R ftetsdid mdzse tsls

Mason (1997)
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12. stscdz' Isd o dz' dstydjd dstod@fdzdevls fnt
Isj &3, w¢ ftcOo ddzts, L Omuisg ®
sBtetsBlytstc 3Oy

CES (Woods et al, 1990)
COSIMO (Cacciabue et al
1992) CREWSIM (Dangte
al, 1993) CAMEGTAT
(Fujita et al, 1994)
SYBORG (Sasou et al, 199
MOFL (Neissen et al 1997,
Neissen & Eyferth, 1999)
MIDAS (Corker & Smith,
1993; Pisanich et al, 1997)

13. 4 2 YO MmMdzO CIlOJstOE) Isvc iy 8 Owiaddn dz' H 9
Qo " Oy' 2dz @ Odziek G B8 fif |- tc |jdaQy j tfdds
COsOMmMiste'sW L € tcj dsiDtc d Urd dzdgts dgis 15
odmMdzso ¢ v e O stk ,cuon
tc' o dztsé H dEVWkz dB ' d@distsigio' dz! dzd FQ izt
Bts o ffts 0 dzts d30 ) "Od@sstoddg(Chdz! dzdiZ0 2 1 B f
G dzd B 5€¢ SdzjoecliSticts Oz’ L Oy ' 2 dz' 2 dz@
BJLYUJSCd O] CERA B OC md
BASI S, h 5 it tc s d3 tis af @il 'dzdzd30 Y& -
toj sdzd = ' dzyd Hj dizgdal § EsCieas doudatzDA
f tetsB dzj 3.

IS8

Reason (1998) Maurino et
al (1995) TRIPOD
(Wagenaar et al, 1994)
BASIS (Ob6Leart
Chappell, 1996)

14. wdzh COkzzL jpVH floBE 6B g dzjtk
9 OQdzdr IOSCMBdasdz’ w gt B3O8
Bdzd L' ¢ HS HERA (Mt L Ddntstss
Is to ts dzj ) WikdeS y' HPES LN
Olstsdzdets® j dzj G Isd ¢S s CORE
My EVvEisHBz @i Mdzse sMmis " .

HPES: Paradies & Busch
(1988); Kim (1997)
NUCLARR (Gertman et al,
1988) COREDATA
(TaylorAdams & Kirwan,
1995)

15. wdz" ' bwOdhyf stcsdz’ § HAGHJ
ks MEYO B d "' fls! fLOsls
CjLbd ks y' BjlssHd &S]t

Drager, (1981) Analysis of
Shipping Collisions and
Groundings ARTFUL
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COdkkL j?2 (os®dmdss smls' , w¢
ROW SR & YO § tetsdsd ifdztse s sz
hdn ©Bd&OMWE steOdnf dklsks sig
Oo' Oy' 2ded?2. |otesfj2M' ¢j ¢
fjto Mded2 § HE' H HE d¥ HfM! g
O dzO=izllzj " OfMdzd = Lef dso © HsQe'Wedzd d3d 1S -
sweEtsdd BOCO! 58 ¢ 9.

Decisionmaker (O'Hare,
1992) Closed Ring Model
(Pari s & de
1994) Error in Incident
Sequence (Ramsey, 1985)
Wiegmann & Shappell
(1997)

16.f SHj &z Ek§tcOo dz' dzdz¥ Bmdzdots
dzj dz’ s dzt €d Ho' BsH j=m ", dak
Mssmtse dats dzt Hi' St5° 4§ tsd3d dz€ of |
dzed s tkzrtsds. 1 jteh O dBsHjd o
odff dzd e O L el ' LBdzO
Cotedmdelz SMdeso z Hdzv tetsL ¢ dztf ¢
HJ dzlsd *‘ 9oaLtdO rditsoidgd M W uets € dzd d3dd -
uddz. wd" O dBsHjd wedw‘ iy
dzed?2 dzOB " 6 ftodL dzOyd ded 2 H dz¥ |
Hy dzls' o ff slotdIWiLd dad ~H BLEzJo Odiaf] @
dz. ° AW Isjrdg SO ° f sfdz' Hiso dz
DATA SHERPAY ‘dzOB O IsSkEZSIS tSB &
Il sded o3 LOMlsMmMtse ' s+ Wi IH{d

Triptych Pyramid Model
(Isaac,1995; Isaac &
Ruitenberg, 1999) TRACEr
(Shorrock, 1997; Shorrock 4
Kirwan, 1998)

131w d fls j dE@ KOdGdztsda@® dis § d k2

{ Odzdz MdMlsj OIS d dzs Hfp! Ct5°
o dCtstedMisOdzdzr o ty' dgy' (dz5 HM! Cts°
ftesiis’ omfafdgChdds’ t ided B 1) sRBF&Sd o

SO jdzj d3j dzls' & L saazHddizdsc ts
fs~dBSd. 1" HBRBO MdMmisj ©3OIs

L O9 H Odz
f sdi3q dz€ d

H dzts )V
C1@dnd @ dzde'tz & Is
deoO BkzdzO L Of 1

Ll dsOdzdztsds (1983) [15], wC' L 6" L dgv dz

Avw Isjted3’ desdzseg ' w h JtesC s
Ckz, Sn Y dzt ° BO2YJ oM’ By dzd 9 °

o o CO=im odfitiire 1A
odHd

dzOH - 2
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HsmdIs! dzgj My Jydw ' ydz ' HOB Is: KBOdzts BB
BqdzcsS ° o' wLOdedr L dedd3d fMmda' ydzdn
BOLE' s MW HABDY dzsHQ ddzj LdBD 3sHJ dz' dz# H ddzd

/ SOISJ.G'tStG‘ ’ \
v

VY kN j-dpdzis ots W : ,
90 H'W dzi 8 1arsc>dsd;[dzdvzvg qo:)g‘%d?ﬁﬁgzl u s BBz O IS g
: I gy stk b - [of 400 ST DY HE OO
Imp-J[ 1je Ctsdzlz’ Is! MW  dzj ® 41 °
9 HOdzdl yOMmlis d &z&
g zh j L O9 HC |2
g h jl| | } sd3d dzC O ¢ sidr' " H s oLdats fiPldj dzs & I8 -

dz' 2 fssmdz' Hise detsmis”

T
) B C O ddbHEis@Ed d ds o gb g
LB N jdd2 OBG ' dof SOy’ W
a4
] sd3d dz€ O T 8 'LwO ¥ frisdzéfn WL CBAH Is 5
LOdzOHIsts ff ° L dats
b

CS' MdzO f-BGRBfAM@ * s MY L OdzOH
ROdzi dz' CtsEts5 skt idw. OB g
tdfm. 1.4. sObjett'  ftodddss L

t OmMiskzmMmd dz (19 8 Bs)0C ) Is o jetusHipfstz * |, f) dhfipds § 3O Is
hs dzs Hip! €' fsd3ddzCd fsoeoddedz BRI € dgOM
sj2 [12]. stt' &3 sets, t OMemMMmid flse j tol
OdzOdz' L dzj ' dzr S tekzydedn j dzj a3 oziz B - B¢

dzj dzs' @ L OoaHOdz ' (Mdn tsdscdddd S ddj oz d
111 fesfsdz: C(sedhmdd?2 mMftsh' B ¢ ZzOMdw "
W coy'

132 dMmisj 3OIsdS¢d IO dtsHjd&z MdMmlsj &3 MY s
[ " de 220 dBsH S @Y CsBBzannonuv &OWE glv-er ,
dz¥ 0 Odzdz? MdMmlsj dsd Lo' WL Ck L dOydes® digla-totss
dsdzO ° v 9 jtO® (1949). AW &dHs] dz’e fdzs HChe
ftetsHEZC s sdeg iHl5'geS Wz dzeC y' v dzj Istsfge € JOd&js Gl
ssets, hts dscdzs B MOdmw. AW &SH ez E
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BOYy" T, wC' dsykl! Bkl gEHEEMHiEH OEH- H'T
BOYL ODdziziay jgizH j 2, BOMddz SO " dhda MdMis]i &
Yd&zO BB H jOdZO fdses. @ad fn.

ZJdedesdz © v ojte odL dzOyddzd dzOMmiskzy dz° [

A 1" o-Jsdeh dA ydzd 2 ;

At oijndedsOBlsd ydzd2 (L &3 Mistsad?) ;

At oijdej C®&Jode Mis' Mfted2dzviskw yd tefs

Aw  dBtsHj dz tcsLGdizVH O tc 5 dz hzdzsz o
Z§tcOo dz' dzdz¥ 35y Qo 'B@Is'd? didsdyg st BiesQlg 5 to il
2O f j tisjfH GoPits B ts@3d dzC d sy kls! sOC sy o ddzd
tesLzdz" sIs! , hits o' HY td HotHjddg' dzds'O digjls tadzdgiexdz"
fy v hiedz o dtsH ] dz' 7 j dedztsglzO L J wdiztz ez tc O (
hzdz di3tsy d Ise® Itk seidsEs d de@df sd ¢ dzOH, dzj W fydzd

OTpymaHmii

NosigoMneHHn CurHan MosigomneHHA
cUrHan
,D,_mepeno »| Nepeaasau > »| Orpumysay ,| MpusHayeH
NoBifOMNEHHA HA
Oxepeno
wymy
t g5 [ BHjd Stdkzd SOy' 'z dtdo

g4 tcOdz dzg' dB3ts H j dPancel KO wA CtOQdz" dz0 dBisH
(1967)-yJ dzOMftcOoH' B sOW stcO®, WwWCO ' HCO
BsHjdzj 2?2 SCStdikzde SOy " ° fLdg hdr ik i ¢ s
[ 20] . [ ' dzg'tdEC OdstisH j dE s diz L € dzts tizts IsQigisg] cMtds @tz
Ctezetsodn dBsHjdj?2 o Istsakkm' WL ko tfdeds Hfsteits]
Hts Is" ' 7 Itsy¢d, L weE’' o' dz ftsyOe. dif"
mMw eof jtejH, o' dz dsOhtsYOIlf Istv g liclslOt 15D ) dim{ire
f 5o j HO' defdizlz dzts dslz .
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ssBRzdz COY' 2daPd ' Og B zE? 1 S8 1ds Olstizte’ sk
Biso dz SO Isj o daufyaidz® YOS destcq BsHjdzj 2 OB
OOd Lk fesyjfk Ssdkzd SOy ', W' &t
WAl 1. uvdd dei 3 dgz,C@f 2 Jrcside Sdetdde d § v €
Bklsd odSstdMsOd Hdv Mo st ddz? MY jsu'
o ddzdz® &' Misdlsd kOC' | dzj dsj dzls :

1. 1 tBtOY dzdzv 9 ° H dais O ff deetf? d3osio *( His: dsdg g «
Bzdz" SOy = d2O0 xJjdedesdzO ° v 9 j 0O

2. &bl tctsdz LotSteBIsdzse s Lo' wL Gz, Is ts
BsHjd&Z' CsB@Bkzd SO0Yy'), [MekHO IO ZttOBRBO

3. [ OfkdesC o' HSdRRdr dz dze o' Misdydedqd - W
h Ofmdzdd3 o9 df OH S O3

4. stdzlsj CMmMls CStsBd SOy~ fsodugds O ik
Ckdz sktedz OMY jSIsd (LO OdzOdzs)g[2l]. ¥ HEs [ t

1.33f sH j dz' ' ) dsfidsty sigissde@izPd yts -

BicOHdyY" W BB Sd ' daWw stedzgOy’ =  totsL ckw ¢
Mlsixdlsd ks’ ¢ ' dW sted3OY’' ~ yd@®Yy't' €9 - Cc
fdlels adratsHlz o' HYytse ' H'

Ai2 §"HAR"H Ld&Oydss o tetss ~“tckzdskz® Is!
t Odzgdz' dBsH jdz' tBttsB S d ' deffcsde@ics B’ dzwir) 490 jfiy
sClkz thmdsedddd §jttyjfisdeodddd ffttsyj Mog
4t datsmw Is Hywe' focsHiEzCIsd YOS sEsc
Ctsolkz §Od wist .
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RW: &- @- RT (3:3)
st &3 stsets yYjtejL ©9jHJdedaw dzOH dzdh Etso
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ftcOys 9 0OIsd L LO2otst ' daWstedzOy' ‘8, WwWECO L
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36.0 dMmdztse S g
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ZzOdz¢ s  dzgOH " 2 des s * smM¢" dz ¢€d oetdz® * - §
h j dagdgv ,j Hiztls ' @ e ' 2 fsyOltsS o' H dzgj ftcOo d dz
tcsLodlsCz OOt 2@wl.itMdszOy' ° " H yom

3.1. | twjLikzd sOIls' Hudzyds teidpchzdeH?’ dRbighidd c
Iststc O opd Vo dzj dzts (s H zis cotds dplisd: tiztg & ° BOL dmts i dzw

tc@dctalz M jdzr, Nt Blsdoklz® 9"  Hf s  Hdz JjL d3
Hy dzgdz? §tslste’ Bdzgdrm L A3 dz ® ' dgV StedzOy ' 2 dés a3l
HB9 O MOBO s MtsB ‘ BOLdMsd3 Hdd&zW W kzdzC

MtezCIskzte: Iss2 yd' ' gyt ' i stgqd@Oy dz

3.2. 1" H yYyofp Htsmdz vy jdedew 4§ tcd ydda L dac
tcOIsstc® 1 & BlzdZzd odwe dzj dz sOC" WOCIsttec

" dal ste 3Oyt 2 ded 2 Mistej M

CdeW sted3dOyt 2 dzO f OfMiIs€ O
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s jtcOBtcO d1 8 LO HSYBBRSEE 9§ jskzi dgets ¢
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4.1. stdiB' deso Oded?2 dBjIlstsH o dL dzOyj dadav

5§ jcOssO ¢ &

1 O9 H Oflztptizey’ dzso Odgse s diBj IssHEZ o dL dzOyj dz
s jtcOste® d1 84 ° "  Hodh jdzdz?" HEsMIstsoe 'Otsdz
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B wis', hodHSEMis' fls' COdd" oL kB
sjtc' Ozsds SO ' dzh d° o dzOMisdotsMmisj2, o0y
9 H OdzdzV .

stedlsjte’ ' d@g sy dSd WkdeCy' sdzOdz' dets’ 1t tc
C' Miskh pded = dedds " v YyOfm HfttsyjHlzted { tsd3¢
L HBfEMisd BddBd L dOuj dedz i3, ilsted B3Odzd i3d
ftosW j ' 2detss kMg " dg Mlse .

rdzv " Hedh jdzdgw Istsydesfls’ SO HBMistse
o dCtstedMmMisOdzj HBO|szOBdztzdz] L & L O M dztso Otelzzs
L Offlssikzo Odzdz? &8 § tesctcOdsd Mat hcad (tedfm.

Res: 4 for ii 1.2

@ fex T eevy T . T'Ee ao’ T 9 m ot
§; « 0
¢ _tahe™- e 'E ° - e omt (dgte "o 0o c™" “oa of T xc o a
dp « rmorm(M,0,1) c pomh o "¢ o " -~ e 93 " eoha® T'Ee a " oe
pom« rnorm(M,0,2)

for ji 1. M Q| ereseT e

R«dpj+p0rr}c O x DBttt a _h QO "eey °
sy« sy +1if |dp|2d@|R| 2 d Ql.

sy« s,+ 1 if |dpj‘2d@|R|<d <:|

g S M ha_%o.mlg
é .M U - 6x
& 2 g v, ~@m1d 8 a - - g
Res« §513y) - MU E © %1610 .M
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é z U 23 10 8
e u | . -
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¢ 1210 =+
return Res
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mMdmilsj di3d , f OtcOd3j sted e dzchiz, Isj B j tcOIsk
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