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ABSTRACT

Tatarchenko Yehor Models, methods and information technology
supporting decisions in the IT project nagement system. Qualification
scientific work on the right of the manuscript.

Thesis on competition of scientific degree of Doctor of Philosophy by
specialty 1221 Computer Sciencd. Volodymyr Dahl East Ukrainian National
University, Severodonetsk, 2021.

The dissertation is devoted to the solution of the actual scientific and
applied problem of development of models, methods and tools of information
technology of decision support according to the state of IT project indicators, the
essence of which is tiind the most rational decisions in the management of IT
projects and companies.

The object of the research is the decisiwaking processes while ensuring
the efficiency of the management of the work of IT companies.

The subject of research is models, Imels and information technology of
decision support in the field of estimation of a condition of IT companies and
creation of competitive environment of their existence.

The analysis of the current state of models, methods and information
technologies of €cision support while ensuring effective management and
technical, economic, organizational and information measures aimed at improving
the competitiveness and profit level of the IT services market is carried out.

The first section "Analysis of existing ethods and technologies for
assessing the economic status and risk of it companies (projects)" The theoretica
and methodological aspects and conceptual foundations of managing the
development of IT companies (projects) in the conditions of uncertaintyeadl
for reorganizations (mergers and acquisitions) with risk decisiaking. Existing
methods, models and information technologies of estimation of technical and
economic indicators and levels of risk of decisions made at different stages of the
life cycle of IT companies are presented and analyzed. Recommended modeling
methods in determining the indicators of financial analysis, risk of losses, possible

consequences of organizational, technological, economic and other methods of
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influence on the level foeconomic risk. The basic requirements for providing
information support for decisiemaking while implementing a ris@riented
approach to managing the development of IT companies are considered. The
research tasks and tasks that need to be solved iprdlcess of research and
development of information technology of the decision support system for IT
project management are formulated.

The second section "Methods and Models of Risk Assessment" discusses
the development of models for assessing risk indisa and dynamic
characteristics of IT development processes in mergers and acquisitions,
formalizing decision support processes in managing M&A processes. Different
approaches to models and methods that provide information support for data flow
processingand benchmarking processes for a simulastage model are
described. Structural, mathematical and information models that underlie the
processing of information flows in estimating the likelihood of developing
scenarios of IT developments, as well asutral and logical models for
determining the consequences of the development of these processes, ar
described and analyzed. Formalized and structured processes for developing ant
analyzing decision support processes to achieve the most rational effects
mergers and acquisitions. Methods for determining the criteria and metrics for
finding solutions that are optimal in the Pareto sense within acceptable risk are
proposed.

For the first time, information models and methods for analyzing the status
of IT companies and projects are proposed to support multiple deonsiking,
which, unlike existing economic analysis methods, allow for stochastic indicators
of the risk of decisions made, by analyzing the cause and effect relationships of
possible events a&n their consequences. For the first time, mathematical
approaches have been developed to determine the level of risk of the
consequences of the decisions taken on the status and development of IT
companies, implemented in models of calculating quantitatigieeators of the
probability of implementation of scenarios of events, which allows to carry out a

comparative analysis and substantiate rational decision making.
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The third section, AnMet hods and
Indicators of IT Compang, 06 outlines the main pr
determining the effectiveness and reliability of decision making on merger and
acquisition processes at different stages of the project development life cycle in
IT companies.

Methods of simulation of stageprocesses in companies in the
implementation of decisions on merger and acquisition processes in the structural
representation of cause and effect relations of events, registration of these
relationships in the form of FTA branches are described. Methods a
mathematical methods of processing such branches and analysis of their weight
and structured elements are described, which allow to separate and sort the mos
rational and effective means and methods of increasing the competitiveness of
companies.

Methads of estimation of consequences of the made decisions are
presented. Methods for constructing event scenarios with the simulation of
sequential events at their binary branching (ETA) are described and quantitative
data on the probabilities of such pro@ssre obtained. The methods of ABC
analysis and quantification of the consequences of developments in companies are
described. Methods and algorithms for making decisions and adjusting the
processes of companies in monitoring their states are offered.

The methods of determination of consequences of decisions taking into
account dynamic characteristics of processes in the companies are considerec
Separate measures are proposed to improve the reliability of the company's
developments in mergers and acqiosis.

Determining the amount of loss and profit is the most difficult task in
calculations and estimates. The main difficulty is that processes can have
cohesive relationships, in which the intricate features of the processes present
significant difficulties in formalizing such relationships. Despite the considerable
complexity of methods of structuring processes in companies, it is quite possible
based on the use of models for individual components of the overall structure of

companies.
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Automated risk asssment processes can be presented as a consistent
combination of the following procedures:

i analysis of the work of companies, features of their development,
fragmentation of processes and sequence of events in them;

i determining the likelihood of the jphementation of processes and events
associated with logical sequential caaseleffect relationships;

i determining the likelihood that processes resulting from influential events
will evolve under a particular scenario;

I process modeling usingmodeélsn s equence Functi on
control models Y I DEFO Y IDEF1X Y | DE

I modeling by methods of analysis of consequences of process
development (ABGnalysis);

I determination of the final risk indicators.

Methods and models of fancial valuation, economic risk adjustment,
which takes into account the reliability and efficiency of management of IT
companies, warning decisions and impacts on possible losses, based on balance
performance strategies, have been improved.

A model of Rireto rational decision making from many competing in
uncertainty has been further developed, based on a comparative analysis of
various probable states of IT objects in the income statement, with the possibility
of using them at all stages of the IT patjéfecycles.

In the fourth section "Practical implementation of information technology
decision support in managing the development of IT companies"

The developed models, methods, information technology software have
been verified and verified with reakpertise of the companies in the process of
mergers and acquisitions. Separate positions and developments have been used
the educational process of East Ukrainian National University. V. Dahl when
developing methodological materials for the disciplifiBata mining" of
specialties 121 "software engineering” and 126 "information systems and

technologies"
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Amlso tstoj dadz M d Y WS YOBdZ0dz) 5O BB Ay Y 4
(lsdrdz ydzgj L O9 H OdzdzV ) ;

A ttsLtosB GBLEEBSCO CtH' 9, kL EtsSH)Y j dadz
tctsL tetsB € O fHUSONEHISEC by

A Isjmisize Odadz” 1 3 (valdi dmts'i eodev da nddd 2 v
WEdeC y' sdzOdzz HsSHOILSC' @ 'L o MlsOdatso dzj dats®

A ttsLodltsS OBt fjtojtetss DOL dg')dzd( slo)f
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[ sH J dz e TtotfHc®Ef U ' & StcedzOdz' L 59 Oded 2
tesLtcsBSCd ftetsjCls' o.

ltcdCdzOHd Idfseadnrms dBsHjdzj 2 ftesyjm' o

A disHj dz IsSjrndzsdzse ' ydese s o sy j49x 0
fsmdz Hise dzg' Mis- H' 2 ZyOmded ¢ * o ftesyj M
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AtsH! j dztf sIstsC ' 9 H Odzd n (dat ao ffltcdssw j fiy |
fcfmMdz Hseadedr Y SH' 2 Hjtojlsoattcj dadz? H Odzd = ;

A ditsHjdzr tetsdzr / H' ® o(drLatOey/Od c ttd odn'  nioy
tosLteseBYy’ 1717 O "7 H' .

[ ibtsHd ftotsctcOddets’ Cdey d dzj ot od¢ st
f' HR ' Ho BHey dzblgls 1 L ' dzdzs dz02 B " dz! h J
tesLtecBBS dz0O2B' dzr h fJtoepFElectsa ydg ) h dzv ActOR
BBj IssHd fsBEZHBSO Odz LO fteddzydtf Odsdq Mmilse ts
fsmdz Hsodedds oS tstcdmisOdzedz? &3 SOCHPH' RSO
Oten "' Isj SIsztcd MdMmisj &.

it sLtesB ¢ O, HBME dz0 dzj dzdzv Is © tetsL ©
odC sted Mls Odzdzw CASE (Computer Ai ded S
ftese tc O3, h ts odSstcdmistso z8 Is!+ Mw H dzw f
f tots6 tc ©dzdzd ~ ftcsHizCIs' o, QD 2" L HzO deOfE dsts
Isi Miszo Odzdz? IsO o jtedW ™ COY" °’
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T ISO/IEC/IEEE 12207:2017 Software Life Cycle Processes [2];

i SEI CMM - Capability Maturity Model [3];

T ISO/IEC 15504 SoftwareProcess Assessment [4,5];

I PMBOK - Project Management Body of Knowledge [6];

i SWEBOK- Software Engineering Body of Knowledge [7];

T ISO/IEC 12207:2008 Systems and software engineging

Il it dz yidzdms MIsOdzH OtelsO~ & Miswis: M
tcsBtEE 1) sO© MmMlstelzC Iskztecds LoedOvwLGCd, - €5
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ldeoyj dzdzgv (¢tslstejB SCBfOd 2, hts L dzO~n
fsCoOoLlk, hts d@Isy dzO odH' dzdlsd ISOC" hdzse

ifsf jdgjH ] OOy sz jIsOf ' ftsetsHdIls: M)
MisOdzlz, ' dzo j-Celr ©-HAPL OV 'HY Soluwi dz' irlftcs o g s g
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ydlsls atsets ydSadek ftesjClskz. [10]. [Hdes
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f* " Hfted  d3Mmise, hts odCtsdzlz® Is L Od3ts 9 dzj dzdz

CtsdeS 2tej day”’ dzfy dBsykls! "' Mdzz e Olsd f tod
LEBOL DDBORZO 73 & Myd L 166 CwO dz o
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MsOB' dz' LzZoa OIsd tedLdS¢d W' dzOdemtse drm o ¢ dzO+

JHddz L 9o0)ydzdodr SCtdfsdzj dzls L dzdlslsw
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OdzOdz' L ° d S sdztsdy’ ydzd C Yofmis ¢ so ts, s j
90y dzdos otcOrBBolzo Olsd Mistshs OMisd ydz ~ Ot O
LOMstsMse tgp ®sH J BsH | dz' hts HESL o ts5dzW
ZOMdz HEd L3 dad L OL dgOyd dedr ¢ OL dzd € ¢
hsHts MlsOdzz SO EftcOodz dedz? | T fHtetsj € IsOdsc
B SBHOR ' BBHJjdEVA Yy d¢d tedLdSbk JjlOf
[ & d& sO d&3j stsHd W dzOdets e d - sy’ o
tcj Odz' L 59 Odz’ JtoscteOdzded d3d HesHEZG SO [ 1
TfOCjls d3tsH j dz¥ 9 Odgdlz? H ' dztsea s’ tsy' dzS d;
I FP&A Monthly Cash Flow Forecast Modeling;
TfOCdIs Myj dzOte® "9 ' OOz’ L & yklsdzd e s
iV 20dzmMseo O BsH j dz2 MIsOtelsOf O;
T d3tsH J dz¥ 9 Odzgdzy L dzdIslsw IsO f 56 dzd dzO dzda”
i LBO Modeli Leveraged Buyout Modeling Course;
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i NPV (net presentvaliec ydmils© fttde jHj dz2O 9o Otcls’' M

I ROI (return on investmeilit¢ ® * HHOYO dzO ' dzo j Misdy" °’

[HAZOC (todtsd3OmMh sOBdzdr &jlstsH dzg - 57
shdtso dzs Bz o W' dzOdegmtsodm L o' sOr C i3 Odz
Csdi3f Odz' 2 dzj R3O [ 18] . ste' i3 Istsegts dzgj o
WOClsste af dzdoz MisOdzk tesLttsBSCd | T ftesj

$dz0dz" L. HOdzdrm, Blstcd i30dzdzdzy o W 'todpQ dzfigits dsts
P&L dzO2yOfmls' hj Mfdqwo’ Is! iMw dzO § slstsyds
od¢tstcd Mis Oded 2 H dzw ftesdztsdzc Oy "' J ¢ sdzts
(02 yoOmls' hj tBdd yJjded?2) it s [18].

lted Yy sk fcOCIsdqydets dzy odL dzOyoOs® Is*
M OMisdydze ~OLOSIjtedMmMisdSd dzj oL O Bt
1 Ofted S d&zOH, IsOSdr wC Co0Odz W' COY" 2dzd?2 1
Blsdo Oy’ °, dtsteddOIsdo dzO BOL O, It odL dzO
[18].

[ Mdetso dets¥ MtsB dzddedeis b dsts af € tsdz'( Mz B
W odzOdzmts o ZOMmdz' - & j CtdstizL tesBEL d dzZvwwOs Is! v
oJddyddd. tdLds¢d ftesjClskz otcOrRBoalks Is! fiy
MssrOMisdydedr  5COLdd¢ " o dd20fG. o DL dgO Us@BL

WO Bse MUz ©j Ok LOY' ' fieoddR fsH'2 LO
YoMk e O MlssnOmlsdyde ' ° o ddedz
sy' dzj 2@ WS wWC' fdes, kOC ¢ d €' fdes

~nOOCIsjtedzedrn Hd&zW dz2OfMdz' HE' &8 72 to Odz' L O~

ltod 32 so dL dzOyj dadz” w et fmdzd f s5C OL dz
dz02 yomils' h j L Ofdzts o O dz' O L BOdZOdMise O
Scorecard, BSC) [13].
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xi X. 1ted u' s (0 ogasiles 8o d dsd .S taufls j ez

sy 20 50 04 Olsqd coj ¢ ls B@RERE. LM rats w dge
' Hdzv cOs k! sfldd L Oy dzls,L @ fiflsOaijtooizj Glzkldr
1 028" d h sflsd BOd dats s MdlskzOy' * ¥
BOCOSy OwO® sted ydets® sflkdd L Oy' ~ * fMlst
e’ hj dz Hdzw of" "R o' HtsCtoj dgdzj dagd = Ctod s j t
By dzdots 9 dtcOrkzo Olisth S5O dzOMilszf dets® k3

N .
1 Arg £ g% (%). (2.12)
k=1

v odfOHSCE, Stdd yw KBdsyddeO dj
Odz' sjtedzOlsdod L Bt chdsyddaEy . 01 H
CSLEON oo Olsd dz®@ SOC] " HjOd dgj o' h.
o' HisCtoj dgdzj dz' € tddistg‘ toy d Is da3ts iz lsdf 5. 4 te ts

vsBIsts, fslstc' Bdets h kS OId 1OC* te' M da
o dL dzOyj dzd Ftc tfffj hecplAi @G 2 C Odz' Isj tcdzOIlsd o dad » ¢
sfdzse ' otcOR £® Oz tc'C" ez’ & B s 5 6kHsj CVdzday' o o
fjtejoOc, ht ofmlfQdesPrd? MzClydaii iz k.
sO¢ j otc' oadatso Oy j dzj tc' h j dzdzv ZO BOG O s
jWjClsdoddn te' hjdz .

) sh B jGdo dzsets 5 11OAS Usasts, te' Mg, dzdzi j
' hjdz@ &5y OdkOdz LtsoOdeddBd Odz ] tedzOlsd.
Hssddls! fsd §hdlsd §sCOLd]Sd AtYyd® B t
sO¢, hse ftod yY! sz dzj L d34 dz" d dzd v B
Ctedlsjte" " o.
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1 Jd BBAR' HAG:
l.odH' ddlsd Rdzsydded fH 2 O fesyj i
tcdLdSkz BEzdzd B 5L dlsd e dad dzd :
D, =D,\M, ={d/dl D, d dl M,}. (2.13)
2.wCh s 9odH' dzj d&z0O Bdzetsy d dzO  dzj f Btetsy C
dzj sBr ' Hdets ftetseo jMmisd fJtesyjHlkztekz ch
BiksH' & Blsdd L Oy ~ o Mmjdh 10kl
[jltsH fjtej &3 M j dzdzv Patstofibrites)dzlsiz O L O tdg ! Isf
¥SttdOd L @upshddal §itj#0&d odL ZOUj d2
fslsjdey’ Odz! dzfx)=Jfef(xWdet;, x Hdzv -BREHE " " J
X, X1 X hs dissyklk! Bklsd §t' odvd d& 3 M
¢ Ghdss ' oOBsEdr o' HEC ] giigigdd R
" stedBkz 5! v L OHOYO BOCOsCtdlt' Od dats

By ddodn X " jdBdEjtc' 8 Hdzsfddzd ™ xf j telg® C
tetsL tetsB dzW 8 Is4 fqw cCiCMmyjtesOoRde, hts Y
B3sH jdzs 8 Isy fetsyjmMd o Ctshi3f Odz' wnro.
bolststetsds of ff Etzso O®@Mf totso j M Oa ' “ alslz Is Bt
Ctsj%'  y' ‘“dasd fjtejoOe (hts oflsOdatso dzs & Is!
fstc' odzgv dz2 dgdztsy ddz to' h jdzr, L oOyJ ded A i t
Mtstels iz o O dzdzw ' h j dz His to' o daw W to s dzls Iz
CRd y ' wa ' hjdedgw ' sflsddzOdz’ dzd dizq .

2.2.2 wltokClltdO HY da¥ s odd@ zOdEQlzdzt3ts
fls O fzts BY O dz' 2

dzv sy d2¢d tslkssyddns 5¢O0OLddS" o 2 dit
Ydls' asets Yyqdqedzz ttsLoeadlsClk Stk Odz 2 dz
ftesy ' o Ode' "Etsdgs© MstezSIskztckzo Olsd H O
pMisOdzgso dzj dzd2 o HYo' Hdzd2 Msted* Clsdo dzq
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o' A J sOf On Hismdz' HY J§ dz2' ftesyy MO o
HdzOd3" ydedr R OtcOCIsjtedMmisds, dzOMmdz' HEEO d3d
W st 3O dz! dzd d3d 3 ssH Od3d OdzOdz' L Iz ‘ tc
dWJd CIsdo dzsmls’ fted2 30" &3d - to" M j dz' . s sBIs
esLcOrzdzE sodm d3j SBH ' 9.

ltesyjm ty' dz€ d MsOdzz Ctsd3f Odz" 2 L L
sy’ dz§ d dZzOMmdz' HE " 9o fhhgpuwpPg® oo L kb Y IsClk
ftoj HMIsOo dzj dzd?2 d2O tdm. 2. 5.

Yy d&z2€ 0 tdLdCEk fobydktets MisOdk ¢ s
tcjLEzdz SOOI’ o s H J dz8 9 O dzdzW sO fesMmdz' Hise
f sH' 2, ftesyijmM" @ IO "7 LoOwWLEC o dadr od
fcsCOLdds 9 2d@tse " desMls® tsLoadlsClz § sSH ' -
1 " HiMEE s9 f 8COL ded G ( tedL d¢ Iz, fsodowL
OzOdz' L' d©3d~= MisOdz o . ldidsed Hts ' HAfSE
fslstsydzdr 8C0OLdd¢ " o tedf'LHEMzE Isf thitwyj M5 o |
destedzzs ydr HGSA4G B dzsO- [ 41
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BH3HaYeHHs OCTATOYHOTO PH3HKY

{ QAP S.i1 sMdz' Hise dz' Mis! ftesyjfM' o HE&YD d€
tsLodlsCk fH' 2 o Cw&fOd W&

wdzls § ¢ s Odz! dz f ¢ 0L ded € d, hts tslsted d3O«
OdzOdz' L & dzy I8' dz¥ € j )OO fd3zfg OIshdts sty L
o jdzdydded, Odzj OSddBd, "t dBsykzls: O0dzOdz
ZzOdzys e O cCctcOW O MlsOdz 9 Ctsdif Odz’ 2, O IO
jWiCkdode §BH' , s fsd fhkzslk! L OG
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sBO' CIs" 9. HuOUDYdzF' Wzm TN d2 o f BStc’ o dzV dzdz
B ssHORB] By dest¢, 0Bt ¢ tj &3d di3d d3J IstsH (
C'dzr €' Mmdedr fsCOLddS @ d&OMdz' HE ' & todL d6
[ sdg Issteddzc MlsOdzz ¢ B Odz' 2 zO 'L
tesLodlsClz CoiRf Odgtcf L S ZztcOR 28 @dzelz g Mmw o
P tcOQo dz' dzdzwv | TC @Y Odz" W o3d , ‘ Yyofmlsd dats &
ftesHEZC Yy SO dzOH Odzdz? § sMdzze f tsdzW G ¢
f cslssydets’ CdeW stedzOy ", hts dzj sBrm ' HdzsS H
fodz fh dfdCOLdedC " ®. 1" dzg LH" 2fdzs* HJ G
s adwe dzw '’ ftesyjmd IO H" : h 5 L dzgC
od¢dzd € O Is: Ld3 dzd HtesyJm' o, h s s
dZzZOmdz' HE " 9 ;
5 9 MlsOdztso dz¥ 9 ' Hdstsh jdzgdzv 3 ¥ Mizd3 ¥ dad
L o tshsdzd 2 L' WL G, otcOrtsolze yd Emf " h
ftcso Odz' 9 odBtOds’ MlstcOlsje' ™ OBB {to
o 9MlsOdztso dz¥ ° dzj sSB R " Hdz ' Hfi s9 ' HdesMlIs®
IsO¢ 5y L sBtso ' WL Odzda" d3, hts odL dzOyJ dz

b ks OF .
[ sdz' ssted dzeB 60 IE Bdzoo HdL dzOyJ dzd 2 H dzw
fMlsOlsdmlsdydes’ ' distedkOy' ', Stdbttd §f

sO L OH Oy, hts MlsOGeaddzdmw § jtejH L dzd Is'Is
Miklsls' adrn dzj o Hf B9 Hdetsisj 2 MIstcOIlsj ¢ ydac
tedSdz | T §fsmdzkEe. 1 sbsyd HOd 1O {6 O0OL
ftesyjmM' OdzOdz' Lz o" ' Hdegdr HOdzedR MmdMmlsj d3
Hd&zw eofm' R B' ' Cls' 9, hs o©deyOels! mMw Is0O
ftesyj MOR Ldzdlslsw IO f{ tsi6dzf 4@de' 4 tcd o dzO il
¢ dz2 ¢ Mmdz Ot WwW¢' fdz L dzOyJ dzdzv , o tcOn
odMmdese Cd N BHB ftoets dzj sBrR " Hdz Mmlis! ftod
RO tcOQo dzj dedz? Htotsyjfm' @ twtsLoadlstlkz ¢ i Od
&' Co' HOY' ' djee.Olsdeodzedr ftetsyj M’



83

stedlsdydz L d&zOyj dzdz? f OO st & kL@
fesoBHYIS! OdOd L MsOdkz CodfOd 2, ¥ toc
o' Hfo' HdzsMls' (destedsOlsdodedds o d BBse O3 .
LOftesh ks ls! $OZ ay' o Ss&fOod D 6 ddiot

1 OH dzw ' Hedh j dzdgw wetsmls® d St j tols dz
ftoslssCsdzd Lo " Is' o, hts HOSY Is! sy dzd o * Mls
tc' o dzv , dzj SB - " HdzSG H dzw B' dz h t5° Qo |

BOIs j BOIsd ydesets EtsH j dzt 09 Odegdz? MilsOdz' & € tsd3ff
I f OtOdsjlsted SOCdE disHj d&zj 2 ¢ o d dzdz
fdMmisd &3d " HistedBCd ftedldzvlslsw ' " jdz (
19 ' Isdg MIs! twjOdz Lz s Mw ftod twsLicsB Y
Bsyd Bllsd OBBEHRGOERY &S d3 6 J dzj da®=yp O dzdifls ez
ZO0 sMmdse' h OB dzs dz' o ‘ £ d&sts o GJdzj Oy
ftoesetcORBdedr ftoesHEZCISOR " HIstedd3Cd MmdMmls
(drr). ltody hOsdzsd: 9 IsteiBO oadStstedMmistse
JSMy jtelsORBd 5 & ftolsdzgzgztzs - Isq Bzs iy * dz0 @) 8

(] §toddedzO dzOH O9 Olsd By dzdoe * Mils+ Ml
BOL HOdzd - ' BOL L dzO dz' | h s dzOYf tso dzt
odStstcdmlssoze Is: Mw o w1 1.

l Oy dzdo k2 ttsdz disdz ssteddzclz § slssydzatse ts
fsC@dS" 9 dzOH' 2 dzsfls’ sO tjMmMkztemMkz HEY
ftesyjMmM' @8 o WEkdS y' sdzzo Odzdz Ctdi3f Odz’ 2 .

[ dzv Isj rndesdzse ' yded s 5§ jteOyYy' 2, §H" 2
kO w¢ Miklsls' ats ot dzd o Ot Is! ZO0 (¢ 0OL &
Zlstsydzed Isd {dEgscoO LicddgsChpls *2 o d & 5 dz0O dzdzw .

[ Odz' s 2dstse " tedz MiIs! o dC tsdzOdzdzy Isj n
ZO t' odz ' HeBloCd odCtsdOs ysets f jtcf
M Jjy Odz dedr B dlskze Odzr Mkdy Mdes L OdzOdz'
OdzOdzs ¢ * ydztpr " tE[hd Mf'tson " Bdzd m S S Odz' W .
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[ dzv B ' dz "ssfls® Httsyjm o, hts " Mdekz® Is!
d3ts ) dzO odL dzOydlsd o dzOMlsizfdzd?2 Mmftsm' B:
FTA, dzgjsBr' Hdes odL dzOydlisd:
YifpdtejHdg 2 yoOfm dzOH " 2 desc s alzf @ ts dgQ dedz"
yomke, ¢;
[ iMd e Hdgw " dalsj dzfpd o dz’ Mis! BJLO " HMBBO dz
T, =%1Ui 8/N; /=1y, (2.14)
Hi u TyuOf bkMmf " hdset o d & dfOjdmizVs HY, 2 deSaH Rdz;
NT¢C" dzo €' Mlst o' HdEsaoff,] ' CSH offdovtsolsd jedistsilz LY
csLodlsCl CtBfOod 2 (ftesjCls' o) .
Bd&3tse " todz’ MiIs! o dCtsdzOdzdzy WEzdzCy' 2 ftetsls

Q(t) = exp(— /at), (2.15)
wditse ' todz' Mis! o' HAB3Bo d o d¢ sdzOdzdzy W Iz dz€
P(t) =1- Q(t), (2.16)

[MB dzd © ' flas IsCj sy deisirts ¢ ¢ Y dzts 6 s ftesyj M
' HA3 dzdztsflsw sdf tse dn f OtcOd3j Istc” o
dz0 o Odzls Oy j dzdzv , Isj mdesdzts @ ' ydats® ¢ dzOH dzts fi
HdMydy dz' dzd . 1 028" dz¢ b 9 Oy dzd o 58 Yyomlisd
ftesyj M o ' Xz " § Pdz odStsdzOay' o,
i  hdets” oLO" d3sH' Cjto' adzdylsoa O IsO o d¢

wdzls j dzgid o dz2' Mis 9 ' HMBEH Is j A detsdzts ¢ y dzd
ftesweodw' Is! Mw d2O ftsyOlsSsoadn MISOH" Wo
dzj o dL dzOyj dztsfiyjlss Odzs @ asy H L f SesEft)w néft). v &6 § &
CsJW' y' " dzls Bsy O odL dzOydlsd L O ©0O~Rkzd
fsCOLdzdS @ o' HAaddjd o' H s cilsddan
csL tesBSS fosjSls' 9.

[ dzv ftedBdzdL desects o dL dzOyj dedgw Wz dgliztpo
LO fjte' sH t, dsydzdets fftod2dwWisd dzOMmiskz{ c



/()=5- (- 1)
G

9 BOCBRkE ©OL' 2d@tse’ tedz MIs! BJjLO HNBE

v fMmets yYJjtcelz, MlsO* d3ts i) dizaf d@z'q fBls ‘o0 d @ 'dad

In P (t)
(n- 1% (2.19)

2Ty

[y deS 2 t' adgv dzOH' 2 desfls® o d ¢ t5dz0O dzdz®
sfdese ' BttsBSCd MlsOIsdMmisdydeds HOdzdr L O
EtcOR zo Odzdzv d3 f tsls tsydzd n  d&3ts o o d® 6'ddD dz
odttsB dzd ylso O.

[ dzv  y! sets Bsy dz0 odL d&zOydlsd r OtcOCIsj tc
ftesyjmMd LS (S) kO Mmls" 2¢" MIs! yd
Mssr OMisdydeddsd *° fHtodLotsHWIs! HB o9df OHC T

J B H § dzt 9 O dzdz' ftesyjMmM o Ol dddds s
fsmlskzf s o' Hfisoad ®SCtejdkddms HBH' 2 oL O
ftesyi M 9 o MstekzC lskdOdgdZ Hi§dspdf'~ t todVd dedz
sf jteOYy' 2 §tsmdz Hiso dzj , hts HBL OBV W st
BJLO HMBSodets twsBtslsd & oadedzvH'

[ =-

nt -

R(1)= 0 Ry (R () (2.20)
1

H J Py P, -2 d@e " tdzsflis’ BJLO HMBsSo dzse s ¢
S jteOy’ 2tL @ fujdusisles o df OHSCBodn SO f 5
N-C" dz' €' fyls! fSH'2 o IsjAodescese’ yded n ¢t
lted fHtotsedatsL zo Odzdz 2 Bse ' tedzsmls tc J
fesyj BGFOR 2 L OMssmsokz’ Is! Mw tod &P
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BsHjdz¥ 9 Odzdzy Isdifz " Isjrn disazf G s dg@zdDy Q@ O @
vOC' fOttOdRjIstcd R OtOCIsj ted L kzsl$ ofPH toddsletap
© "' Hnaddzj dzdzv d3, Is ts i3Iz d3ts ¥y dzO oS stcdMmistso
LOdzj ¥ dz' Mmisk :

PB(t)=1-1gE(n)-F% '”'Sé'ggF(m)-F%R' Smxg (2.21)
48 ¢ Ss e ¢ sk
Hd S, sq i BOItsyY' € kzo Odzdaw ‘ Mjtj Hdz G &
Isj rdesdzse " Yydesets dzOo Odzls Oy j dzdz” ;
R, sg(t) T dBOIBY" ¢ ko Odadg” ‘ Mjtj Hdz G ¢

odCBdzOo Yyss’™ L HOIlsdztsls "' ;

AN(ZWIRdeS y' W Ff(z@ﬂj( ) *@);

Ron T3 dg° dgOdz' dzgj By Ckzeo Odzdz? o d ¢ sdz@o yt
Swax | BOS M BOd dzaj BY' Sko Odedzv Isj o dzts dzg
1" Hd3 dedz Mls' oK @dets MdaEs P& kv O o
[ Of ZOMO. 1td VyY' @z Ksydkdes ' d& ' fda

oL f 8H' &z dzOo Odzls Oy j dzdzy * o dSC B8dzOo Yyts' L
1 ded ¥ 4 dedzy " dzj 9 dL dzOy4d detsfpls ' " W tste d3lz dz
Sr(t) =S o€ ik Ty (2.22)

Hd sp, T MdteiHde 5C0 OHEEOIsSd ydzj 9" Hnddzj dzdz
WizdeG y' sdelzo Odzdgy sy mndesdzse " yded = 5§ J Oy’ =
tT yofm odStsdzOdedzy Isjrndesdztse’ ydedrn it
U | MitejHdze SMisOIsd Mmisd ydad 2 yofm odwe dz
oS¢ sdzOdzdzy s jtOyY' 2;
Sge 1SEBIWT Yy ' oddy o Gsvdzdzisdz.
v OCdd3 ud dzts ds, P diBse ' tedz' Mls BJLO® HOM
Isj n desdztsc ' ydzd sf jtcOYy" 2 9 Hdzsfmdzets ff s
L Odzy 4 dz' Miss :
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k
R (1) =& B((O)P) , 1y (2.23)

i=1
Hd te®) , [ (el T 2 d3tse * todztsmis® BJLO' HMSo dats”’
ftesyj Msdtcj Bdr WO Issadnmn o HBGO.
10 § HMIsO9o ' sfdmModsets odhj dtsy dzO
BJLO HBsodtsets odCtsdzOdeder sff jtcOyYy' 2 h sH
SOSC 3z ' o dzgW dzedz® [ 46] :

1€ _&m .- at®@
Rm_zé&F%n'ahab (2.24)
e ¢ St

Hd m;,

ti cs'ls2¢ fiftesyj M @ odC sdzOdedzy Isj R dats
odC sdzOdzdzy s jttOyY' 2.

vOSddB uddesd3, §fdMmoOod d@tsHjd 00 &
2Bse ' todz Mis! oS tdzOdadzy s mdatsdztse ' ydzd 7t

1 O 0dzt dz0@ MstclzCIsktc® o dL dzOYJ deda? to' 9 ¢
dz0 ) K § dz

iOOd' L MistezClbkzteddrn L sH' djd' Y.

i MddzalsjL MtekSkkztedsts® §sfd Hise desfls”
Cdf sdztse Odgz fd Mmls j diz;

i Y &€ O BjLO HEBSedsMmls' < fjt' SHI
sjndsdzsc ' ydzd B § Ote O dsfisledts koS MskOs ' A6 @St Gi o
dbcstdlsds sflsdd' L Oy' ° (soddsj dz € sdayj

if sz Hisedz Mis! odCsdzOdedzr ©f jteOY' 2
Pdiceo On dzj o dL d&zOyd desfls® O fted tsmsets
iHg OB Sk dzOH " 2 desls' o d Oty dz@ dzde L 1© {i7]
' H M EZOHdsMIs' O L dOydetsets dzOo Odzls Oy | ¢
i 9 0tels' Mmdz f OOl sted Jtod?2 BO° BBdrn to' !
o JC sdzOdzdz" ®f jteOY' 2 o' H WG fdsets ' €' f
ifslssyds odditecd ttddzEzrOBOf sk élsd S
offtcso OHY Jdadzt, MEftcseotsHEZz SO ' dgh dr ¢
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J Fd3seo On dzj o dL dzOyJ detsfmls sO odf OH
ofdzdeo ' 9 Hdzw MCEZOHddA Isj-dsdzse "’ ydzd
sflsdds" LOy' v, wWCk dzj 5B~ ' HAs G ted 9 jmteds o O
dzOH " izt sz lsC e L OdOd Lt L OfoOfmk L
PtcOnrlzo OdgdzV d3 Isj dzn jdzy' °~ "7 L d3 ded o yoOm’

wdztt stedkOY' v 5 d&OH' 2desfls’ &Bsyj BE
sBtetsBSCd L OGOz detsMmilsOlsdfmisd ydedrs HOdzd =,
HOBRdtesLodIlsCk toddeSk, dBoydzdets o Lo  IsOn

lted tBteBY' d2OH' 2Ty M), Qo) L dBGSPO sy ‘i
fsCOLddC " 9 dzOH " 2 detsfids'Efolsd HBso " toy' 2 2

1 OLodyoO?2 odL dzOyo‘ Is! mMw 22 d@ise ' tcdz Mmls:
MlsOH * ° N¥dlsls* atsets yd§¢ azlz, ftotsls j fJtc'
dzj 5B~ ' HdzSG S Yyofmk BjLYJjtojB 2datscts 9 d !
ftoesswetsd3 9adSs8dzOdzdzy oM Bets fesj Cilskz.

[ O ls! d#zOUfdeC OLdzdCd o jtends 5 P(d A

fnd ted H dz' 56 SP(t)L dzOded dezde" |R(t). B§ 3 Of OL sdz B ¥
o jlonds BE dj Y Jj¥ 2d@se todesMmis’® o Hd3sa d o

1 20y dzdz d3itgo ‘sispdAZOdzd » sy’ dzes ¢ o d L daC
Csd W' y,'roas oS fpf sdzj day’ Odz! dzgsegts tetsL f SH ' «
sOBd&dywr [47].

1 2Oy d dzdev C S i w98 i dz@AgO ‘ols+ fiyw o L Odzj ¥ d
o' HdBSO , LOW' CMmtse Oded L O i Jiste] uslais  MyC
O cOY® o Odadz ) :

N =G yomstlsO o jtkody BEE HE LBYUSEDS

a=a/r, T UOMIstslsO dzdx de' S5 HBo ' teyset ' dz

cShts LO ffjto' sH MytsMmlsjtejyj dedew dzj o
s' dz' ¢d o RgtoMOMsEEO ydi §OwLOdj st
2ltse " cdesmlst o' Hd3se (.

1B ' t6 MbOldMmisdydets’ ' def stedBOY' ° fiots
WedS Yy sdazo Odzdzy SR Odz' 2 wWC  Hdzw  CsdeS
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sfjteOy' 2. ltd Y ' tdz sdwedvwsis! Mweoihm'
fMlsOdzd, "5 fedLoBHWIS! HE dzgj cOlsdo desE s t

2.3 [jlktsud § Hbed®kSd ©' hjd fod bk
‘W sEROY 2dts’ COdizL

[ dzv o dL dzOyj dzdzy €' dz' €' Mmdedm L dzOyJ dz
odL dzOyOs Is! f sYyOlsCtso d?2tc NBGBRda tHfo' Qidfj d Mdsjj lsk
FTA (HjttjoaO®O o' Hi3sa), O HAV odL dzOyj dadz
odSBtedMisOdzd?2 odMmm' Hdzd2 OdzOdz' L HJjtej o

[ detsydffodef = Hdzd s HsH' " ©® FTA odL dzOyo*
tejLEzdz sOIs’ L OMlis 5z o @dikozlr’ L Wzts tefigfOiz'L os 9 D &
shdztso BjIssH" 9 fjtcjoOCE OBfts tOdedtso dn
Bdesy ddz0 o dH" dzjdedr od~m Hdzdr ftsH' 2
LdOykzh ds L O Ctedlsdyded dsd § OOy steOdsd
f 5C OL dzd Ids Otdzlzo dz2T < s Odz’ 2 .

ltod2dzv IslswiL  teb th Q Azt OudzflAvirz o € 5 dzO dzdzy s
Csdi3f Odz" wWrn Y soddzdets BERISd L OMmdatse Odzj dzO
stcc Odz' L Oy' 2 dzd = L ORSH "' 9, hs L &Bisiz® B
fsCOLddC " @ §tod?2 dgvlsdetde s taafy Jdfi§ 2§ ° H Idag(d d
tcj Odz' Loz ‘dO v f dzd 2 MYy s’ B :

1. 1 dLdzOyo' s mMvw ftesMmls' e 8 wEmsdz &
sBd3d ykz’ 8! Mw Hted2dwisdzeddsd § =s5¢ OL dzd & Odzd
wge € dz €' Mmdz L dzOyjdedzd HJWSEdnm tsBhidY 2o
sy SkZoOdd?2 LBdlC, qmqpmq%qﬁMmbm@©gc
sBdiRI Yz OY' we' fMesets RnOtOCIsj oz, sO¢"
9darBHE LO &Y' LOCSdktsHOo ydes o9dd3tse. At
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1JBBr HdzBE 9tcOrlzo OIsd, hs ftetsyj md,
BOs Is! fjodd HJdAdOM ydz2 ~OwLOCIsjtedMmisds O
yom'® . vOCdd yddesds, uyddz B ' dz "dd3 ° fjite
B' dz' h j tcdL ¢ dgg BGOK dz@dzdzy f J o dzd = L O9 H

fsMisOo dzj ded R y' dzj2. [Ctejds L Odzjydz fMls
Emf " hdesfls® o' H YOMEZ odCtsdzOdzadz?y L O9 H Odz
2. wjtejH dBsydded: t'hjd, hts odts

fesfsLrdy’ 2 §t dE@ odpjsEin ' SHstplsf Of tetso j fls o
Oy sdzOcdz’ dzdm ' h jdz o fosfistste' 1 Ots)
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OOz’ Lk jCtdsdk ydedn dzOfMmdz HE' ® OS¢
f5C0LddCd LBdkS & kO ftedBlISC' 9.

5, utstlskzo Odzdzy to' L dets 3O dz' Isdzedr MmyJ dzOte
s Hisede fMlss, hts odL dzOyYO' Us® My j 6 jsg ¢
oMsOdatso dzj ded i3 S MY jtelsOBRY, HESLOGEY"
mMyJ &zOte® * 9, h s dzj fted 2 dgW Isdzts [ 49 ] . U
sfdcotsy HdY " kChk Wisdskz )} Otjkts kO
sflsd BOd dzdr te' h j dz .

6.1 tcd yY' BRA, 9o L O tOrbkzdetsS 9 do Odadzv

o' HBCto] dddze ¢ Is+ Mw o dr " H A& f sH"' ‘ L Ofmls
wednan dzO2B" ' dzzh offdzdoe O dz2O tdL dS. g dzv ¢
f sH' 2, L OMmisj toj X dzd ~ LOatsH' 89, BdEBNiEZ HEB

ftedBlSCE KBy dO® LOL &Oydlksd do2s' d& " of
i fjtiodhk' 6y SkoOd olktOkd dO L d
My 2O’ 2 dzj ° fted 2 dz¥ Isdzd os.

I ftesyjmd cetseCd ' disttdOy' ~ H
fsBkHtsod Helgsptej  FAT'A) . v dz" 2, dzedL ~ "' Hdzd
ftod ydidatsie' HS 5o ' dese' ydz Le' WL Sd o' H®BE

f sH" 2 (source events), w g HiSL 9 tSdzw &
Cojtomdz mP. f BHOdZ € C 5y dzO 9 J ton d2vd3ots Hie dg' fus
tcj Odz' LOY' ' 9o HBBGOYO' Is: mMwv dzO B dZOMIs!

odMme Hdzddz OdzOdz' L sd3 o9 MisOdatso dzs “ Is: MW L o
of zdotsdi WY o desdls: B' dzOtcdzj tetsL ¢ Odzizy
HOdse s of dzdolr ®@Bg®dzd L Pugtsd d 1tod y' tsd3k
ofdzdeoz Bty j BEISd BOSCtY odL dOyj 20 w¢
Hijttjo0O 9" HWBS9. ] " HMEekC B3 fsBlRZHBO SO
fsC OL dzd PO.dzsd BO° MistczClskztclz WwWR ded BEC O Mg
MlsOdz' 9 twsLoadlsCkz SR Odz ° (ftesy CIskz) |
HisMWw 6 dz] dzdz? 1SIO0 ®CE 3 SHEORD! Hywe! W dzO
dZOfmdz'-¢HtE difyj dzOte' ¥ tetsL o dlsS bk fsH' 2.
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U CtB d&OMI' MyjdOk' ~ oeé oflsOdtde dgds I
9 ' Hi 9 ' Hdesfls' L Htwd2daWIsddsd to' h j dadzv oz
iSmijtcsOdid sy dde' fedebklsSd ' oktkOlsd
HiSL o tsdzW ° odL &Oydilsd L dzOyj dzdzv tsy® S ke O
[sted 3O dz tjLEzd lsOlsdizé oHQEsLdo ts dpvsHels ‘o dzWide '
fjttjHBOYEZO Odzd R MkOdz & * t'hjdz L Lkt
B wdesfls' 8 HeMwEdz dgdzv. 10 tedfy.
{5 H&ZOdzdz" 65 ¢' &S OF Hjtejos o' H WG f
ZOMmdz" HE ' o M *. H dz@ @&zV cCLOOYjdz € ¢ dzr ¢
D ise " todasMis ‘ 9 Otclstsfls " dZzOMmdz' HE " o
Ctodlsjt' . Aj HO' dBsydds' fls! 0dzOd L
' hjdzg .

l syjodn: , hts ofy' mMyj dzOtc’” ~ Hdzw W
wedotjodhikel! wB®RjyEZo OY ' daj By kls!
cOrlzdztsC o ttso OHY Jdzdz? L O tetsf sdatso Odzd n
fesyjm o, "t adddSOslk: o Ctdif Od: W& .

ldmMdesea Cd 65 ttsSLH' dzz 2

liBLEdY dzgklsts jlstsHd Gy dSd Msod o
sdzyjfy' 858 sy de€d fsbsyddrs fsCOLddS" o
fMyj dzOte' " & tsLodlsSlk fH'2 o CodfOd vno
OdzOd' Lk t'hjdd, wW¢' (BOsl: Mkl ot of
B O0d 2. [§dmods  fdte ®§ iz dis Od3 e’ Hstsate dHrre
Ldzed ) J dedz? dzj 6 Olsdodzgdr dzOfMdz' HE ' & L o dlIs
BtsH j dzf sBtotsB ¢ d " deW s E Y & ted zts L tizte [OHAL
5B " ok dalodizjotAO - WHeHae sy i @B lsy SO f ¢ dzd o

2.1 sLtosB dzj dats RO j BOIsdswdzldlzC 3 IsO k1 to
CEBfOdz' 2 L kwORkzoOdd" & §sSCOLdIS' &
'k Ok OHZE ok &sHjd tsy' d€d Mmlsodlk ¢
ZOMdz HS' & tisLoadlsSk §H' 2. [es@yl s’ fipac
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tdrrwf 3 fruofrr w [ frrfJw [Aw s8R
(AnrsuvRrRIVJaoaovw ([l RUsVWESASIE DO Auwsy [ W
L ¢f vy w

VU L H' d ftcj HMMIsOo dzj dz’ tsfdzts o dz' ]
JWiSlkdo desfmis® SO dzOH "' 2 detsfyls fted2dzv Isls
f 56 dzd dzO dz 2O ' Ldedr MOH' ' wWa ydbls' ots
Cslif Odz' v = .

[T dMOdes d3j IstsHd digsH j dzt 0 Odzdz? ff sMIsOH
ofteso OHY jJdzdz ' N jd 68 sy MOdZ L dzdls
ftcj HMIsOo dzj dzadzO M i Gdsdedfts L o' wL €' &8 L O
ydes L' WL GC'9 k2 o9dedzWwH' ¢ dztfStlc dR SAZd [t
sO¢dr ¢ dzts¢ O ftetseo jHjdedz" OdgOdz' L E ° =
h ts HiSL o sdzw & Is LH' 2Mmded Isd o' HBC toj d3dzj
Oy’ tsdzOdz' dzd n Is © JWicClsdoe dzd n L OftsB
CtsdzS o dzlstsL HOIsdz Mis: Ctsd3f Odz' 2.

i sLtcseRiisdad ty' d¢d d&Omd HE o ftod?2c
By ssHd ftsBkzHtsead MmMyj dz2Otc’ " & twisLoadIlsClz t
fsH' 2 ftoed "= B' dzOtcdesdzz tesL e Odzzy j dz2@  (
B tedzsmis' SPO R s fifteiasypj Gz o . dig) Blstisgbiyly dzdzv
OOz’ Lz IsO odL dzOyd dedgy €' dz ¢ Madzd -~ ¢ 56
CERf Odz' WR. | Oftesftsdse Odzgs 3j ssHd kO
C(Btedclzo Odedzy § tedz@ j B)fislEA SHEPdE 2 " = MisOc

1 0f ot s ®dzd o L dzOy jLdegevdz dpO fip8zis @3
btcOR ko Odzdzy 8 Hd dzOB yded 7 ° = O e @ tlotguistd tgesdf £
LOmrBH(, hts HBLOtdVE IS! f " Hoadh dlsd HtsME
fsH' 2 9o CodBfOd wWa ftod Ldzdlsls® IsO f{ ts6 dzc
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3.1 [Mmdetso dz' f sdztsy j dadav BBj ssHd o
ZOH2 detsfls' fted2dzvIslsw ' h jdzr dzO t6' L dzdm

[sted 3Odzdzy L OcOdz dzgdr § ' HfMEdR3E s drn
Myj dzOte” " &9 fsH' 2 o CBfOd wa (HJo. tc
9 BOGO" dZOBZOGBHY J dzdzw o Mm' ~ {§ 5 Dishss sodd-B
Fdz W' CtsoOdesets Wited3dOlskz HOdedmn, wWCd2 B(
ftoeslssCsdzd B A dzz H Odzd d3d .

1 0 MIsOH" BSHJ dz6 9 Odzgdz? JtsH' 2 SO (o
ftesyj HEZteO tslstecd dzO dzdzgw ¢C' dz €' Mmded A H Odzd
s jteOyY' 2 Clc@DYW PSHISOdz 9 O thdse L OG C
iSMfjtls a9, O LOCBY oMmlsOdaso dzt ¥ Is MW L o
ftesyj MOB], h s OdzO dz-fulslxHls +* figW 20 dZsdg’j IOy °,
BOIs j BOIsd ydess WistedzdOdz' L Oy ' 8 " dzse ' € d OdaC

I L dzOyj dzdgv tetsL d3' o' © oltcOl O {ted
LOOHOddz &3 fftod ftotse jH | dadz oL ORIz dz
fsdzv ¢ O o btdgk, hts ftesyjmd dBsykzls! o
st dzd o sMis ftesyjMmM 8 toj HIMNEOd& O3 ° L
Lo' WL C' 9. 1JL8OYOE yd dO L d&zoOoydzkz MmE dzOH
CsdBf Odz" Wr, Yd Y s By dzdesj dzO sdas:e
Codi3f sdzj dzls L O Odz! des’ MbtckzClskzted ¢ tsdif Odz

[lsted 3O dzdz?y L O Odz' dgd -~ f 5C OL WAHE BG dz'te Q@

5O Odestdlsd LOYy' '~ HEW ©sLEesBSd Oslst
sjodsdse’ ® Hdw f HiteddkSd ' hjd oL
f t5¢ dzd dzOdz' .

dbolbsdiOsdL 5o Odz Yesyjmd sy dSd <0
we f smdz' Hso dzjs ztff tsi2d Hr dzCf dedzy j de@fip :

i OdkzOdz’ L Bl StdifOd 2, Ghseddsts
fesyjm' o ° fohmd Hoe dshls' fsu' 2 o ded?n:

iodL dzgOyj dedzg? 2 dBse ' tdesMmils’ tj Odz' L Oy*' °’
M tss dztse ™ ydzd Bd { ts holad ipdlts endedsg o difdte b cHdidst
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iodL dzOyd dzdzv 2 3so ' tedesfls’ Istsets, Mt f
of dzdo O ydr ftsH" 2, BEHEI!' Jjotdz y' sdzzo C

i BBSH j dz¥ 9 Odedz fttsyjm @ L odSttcdmMlsO
[jJtojots WEkdCy' 2 €Y dsHjd ftesyjliXx sY &2y
| DEF3 Y FTA Y ETA.

i BB Hj dz 9 Odzdzy d3J ssH ORI OdzOdz' L &BC-dzO i) ¢
OO L Iz

iodL dzOyj dedz" " HiMzdRSCsSodr YsCOLddSC" o

ltodf tetso j HOjdeIAZ" L 2, teitacdp© isH dIs' fMmw LO o
Yy odzv ozq, BB ssHd dBtsHJ dz¥ 9 Odzdzy dz@dzQufrpldizd] Gtz
fteddydy d:

1) odLdOUj dzdz?" MsOH' OdOdk Lk L
wdlsls' ss yqdSdkz. 10 fjthds ydlsk' oadn
BjlssHd dzj CcdkdesSts HjkOd LsoOd . [

oHBMC dzZOdzt ¥ s v L  tfibbd SO ZOddasfils "
ftetsj Cls Od;
2) tisBdde Mk’ C(t&fOd 2, w¢' O0dOd
O W BCd tesLoadlksSlz o Ctyds 2 Ctsdikf Odz' ° ;
3) tsBMWe HjbOd LOY' ' dOfMde HE o O
4) oddised HB COHseadn O WYa@itsd
{fjtomcdzOdkz O ' ¥ttty 2ddn &y ddo sfils

5) fsodsls® ' Hehkse wdy fls! slsedd
MstekSskzid;
6) ojtedW ' COY' tjLbkd kOk' 8 Od&Od Lk

10 tdf. 3.1. Hj®Bsdhsekz' 5! v &jlssH
fted Mmlsoe tstecj dgdz’ MstoyddBtcdedordo Wi T J a5 dzts @
C s Odz' 2 .

[ dzw sHdsEets FTA, ofm" dzse ' ydzs ff 59
ftedLoBHWIS! HEtS ojtendz’ m §BH' 2 c¢cdzj Mzd3' M
fsCOLddSd tdLdSk Hd&Y of' 57 ¢' d&s¢,
SHBEEME] H0, *° mkdts 2d@ss ttdshksj2 of' ¢
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b, hts oduOnNBobksls! MW Hdv C' dyjot’ §&r
C'dzyj o tpjs fsH

Psum, = er'{l(l?,j ('I'Pjs)’ (3.9
-

ftcd yYy' sz jtejHBOYUO" &Bs,f syy®IsO® seHQ toff BH °
Edssodzz o " s Hdz' Mis: = 1 (hts ftsdidetsy O° |
ojtorndz 85 fYBH' HJjtjOoO FTA)

Object Draw
Name 5! ¥
Title Description Memo Elem Branch Probability 021 . |Branch Time Is Result
ap aT| - e 1 0 Days 00:00:00
ap a7l [Branch Time 10 Days 00:00:00 0 Days 000000
I3 Me: 1 10 Days 00:00:00
=R ossil 4 0 Days 00:00:00
Expec
success schedule ——— = Result
YES
Profit 0.645 | Yes Yes
NO success
1 | 0.6 0.21
No Yes
deferred success
0.4 0.12
No
loss
0.28
t t .
7] tie Descrigtion Memo |Blement Type | Probability Low _|Probability Probabiity High |Probabiity At || k - Properties ]
a ces quaiity pedormance Or Gate { Independent 1 S U wortart J8ia
] Highly qualified programmers Inhibit Gate Independent 1 =
previous workpieces D Basic Event 05 on 072 Independent 1 6 Path1, P=0355
X ST 3 P Sy s Noded, ID=5, P=071, Title="positive experience’
Node 5, ID=6, P= 0.5, Title="verification”
a
‘profit Node 3, ID:8, P= 0213, Titie="Parallel development”
’ © Pathd, P=021
probabity of postive Node3, ID=10, P=021, Title="Tndependent control
development © Path3, P=011
Node3, ID=9, P= 011, Ttles"test reinforcement’
B PathS, P=00125
Node$, ID=14, P=0125, Title="Cost control
Noded, ID=13, P=01, Ttle='investments’
i
successful project Organizational Economic n
quaity performance Enhancing staffing decsions Addtional
ﬂ -
1 8 > | 1 E
quality ing wverification Parallel test control balanced fi
Highly quaified programmers qualty control modular addtonal dent testers Ongoing error response cost effectivel
N
. i
&
positive experience investm
high-quaity fr
previous workpieces devebpinin

m——

"

{ 8 qi 4 stezClskt® sy Mk sy’ dS d

[ 2" GHdsEs MsOdkz o jthid & §oH' &t
fesypis o, ckbwksls! o fwsjCl' fjHmlsOs d
flso stes ' Is' MW ddesy 20 fesyjm o, hits dsy
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SO IsOSdd3d, hMts fJjtedIsddzOs Is! Mmw (dzj Mzdz M
LO dztse’ ydets® s jteOY' ‘8 XOR.

1 sfidz' Hise dz' Misk j Cold ooy JIEEVO :{f to

icLEdZYH O Is' Mw Hfsj Sl L IssySd Ltstl
fsH' 2, s ° ftedyddzOddd IO dz2OfMmdz' HE Odzd *

iftesyl Mk dzOH O s Mw o  Hf s ° H dg n Otc
wWetsets MlsOdzge sy j fHtodL o j v s0F 62 dzf tcff
BOE Is! o' Hftse' HOIsd HB L dOydedr dzOMdz' HC®

iCteyds 2 ojtrnds 2 BH'  ttsLtesB Y I/ f
o' Hlssko HO' dtsydzde Misd wsBYMAZdlsd 2 Bso

iCtoydessdzz FTA MmMisOo dzls oy wH fias off) sHteld ‘llsIs d oF
3.1);

iCYydad (v WBLBGBEBERY Is! Mw 5 of dzdots
hs ftedLotsHWwIs! HB ¢C'  dzyjodm Ms®dz 9 L

1 OMOH G tc Odzd ydzd n fsCOLddC " o tod L d
fteddeydq On:

1. [ fdzts o dg'y | fiizsial

W' dzOdzmizo Odegdzg? IsO o ftetso OH Y j dzdzy € 5

sy CkZoOded?2 ftedBlkzIssS o' H 7 H' Wdz dzsfls
oddzd COsIs! ftod L& dzOr MOz |1 T CsBfO
ydges dz' o

fted?2 BO" & tg' h j dadav , dz0 ftdaf@ o jzdz' o lsc
LB ' dz' h j dzdgw ftedBkzlsS" o, hts ftSHjtyk¥ s

5§ IlsddoOdz dad d3;
dzj 5Br ' Hdzs o9tcOnkzoOIsd ofm' dsydzde

ssizB' &z2Oy' v &BjbtsH 9 ty' d¢d ttdLdCk
ZOMmMdz' HE ' & fH" 2 HBLOBMY® Mdgddsykzd @tsd
MsOdz" @ wesLodlkClkz I T CStsBfOd 2, w¢' odw:;
ftocsyJ MOr Codif Odz” 2, "n 5° H dzOdzdzv d3q
Bsy kzls! BElsd Ody o Odz IsO of steWHCtso Odz
' Ho Jjtodz] dz' OO d»' dgWizdz! dzts d3lz
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) 6d S ZOH OdOd Lk woLodlsSk fsH' 2 o
Ldzdlslss 15O 56 dzd dzOczdey &3 H j s dziistelz ' s fw

® opMyBaHHS e eKTHEHO1 KOMaH/TH ITOLTHHAHHS

¥

IIpoBeaeHHsT aHAMI 3y KOMITaHIH KaHAHAATOR Ha AHTTS (ITOITIHHAHHS)
ILTSIXOM BHBYEHHsI LiJTeH KOJKHOTO WieHa KOMaH/H

¥

BH3Ha4eHHs1 KPHTepiip KOMITaHii-liHH (PHHOYHHH CTaH,
KOHKYPEeHTH, KITi€HTH, IIPOAYKLIisI Ta iHIlle)

l Biamoeigae He piamnoeijae
4
OuiHKa IPHHHSATHOTO PiBHSI PH3HKY BHOGip HOBOI
(HaHOLIBII QAT ONIPHHHATHHX LT
MOTEHLIIHHHX pesyJbTaTie) Ta

3aTHOCTI MOKYITLISI OTlePaTHRHO
pearypaTH Ha 3MiHH YMOB JisUIbLHOCTI

ll’[pm‘fmmmm HenpHHHATHHH
Sy KoHcepBaTHE HHH
o %pouecy - (pO3IISAAIOTHCS JTHILIE
i KOMIIaHi1, 1[0 [IPOIIOHYIOThCS
l BJIACHHKA JI0 IPOJasKH)
ATpecHRHHH : l .
e KommaHis I pOTIO3HIIis IIPO
(posmIsAAIOTHCS TIPOIIOHYEThCSI npoxak
-5IKi KOMITaHi1 :
Oy )| Ro mpomaxy BiACyTHS

' !

Pozpobka npoLeAypH IMepEHHHOT0 KOHTaKTy
3 TIpeACTaPHHKAMH KOMITaHi1-11i1

i qilz8lia - BO OO Lk ' 9o  HBSGttkz § &Y OC
i 56 dzd dzO dzdz'

[ U @ dH dzts hts BJL we' s ®Bils @&zt o
ftesyjHlkzted L dzdllsw 1O { tsc dzdjdz@zfz? . Hdzw o d+
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3.2 wdz' sOy' 2 dzj BtsH j dzs o O dadaw ftotsyg
PteORkzo Odzdz? &5 fted2dz" kR ' h j dz

[ dzv tsLtesBSCd IsO odCtstedMmlsOdzdzr dBH,
CsdiBf Odz' 2 (Hdo . zgtds! Hijwdz d20 friPs)lz ftfdi s fdigds s H d

UV destcd3OIsdodzedr HBCEM] dzZls OR B ) dzOtc s H dz
61025: 1990) [1, & cheE OO wzzdH jtc@ it

1 sH' T, hts oddzd ¢ OF Is! fted od¢ tsdzO dzdz'
Bsy zls+ §° HdzV 6 Ols ds HPIERO ders @ddslsdzdid3 frsjOids d My Is ¢
I fjtehj Is s 3B O tzffafs ' W3O0dsO dzdzv d3dzsy ddz
9 J dzd yd dzts ¢ (oM’ f sH "’ ' HdesfMmwlIs! Mmw H S
sBMlsOo ddzO® dzj H tsL addpkvdry@isizB tc t5 B divtcls| R ddn is G
" delsj oo Odzs B, f swfcj sfts  OHOHzr MW f eOC Isd ydzt
sB k@3t o dzj ded d3qd , stsBlsts d3Os Is! fJodz dzts G °
Yyqddetsd3z sHdzg ° sy ftsH' S o ' Ldedr dzOdzyt®
tc' Ldzz 2 3o todz Mmls! ‘ L Odzj ¥ detsmls " H Is
fted HMAO o drtrc ' YdzzOMtEdryzolzs Lo dvwL Cd) L O

b dz0Odz" L. FTA tjOdz Lk ! Mw ogj IssH OB,
tedLd¢" o9 ° Yy dtd '~ ¢ dz ¢ Mddr fCOL
sO ftsmdz Hiso dz' Mis! tj Odz' L Oy 'w'n Wsedd he dte EC
'h dzOfmMdz HEC " ®©. 1 BBEZHBOO FTA L OfMmdatse OdzO
i tod ydodgusidz® H C tso d - Lo wLC' 9, hs Elsotstcs
Csdi3f Odz' hts HMd HYyE' Ist Mw., stz  j €M
fsmdz Hsodzts BRHEZ®Is] dz'fisfce®isfpfigidalr WatsL o d L
sOCdds ydgdesds o HsBtcOY Os Is' tedL d¢ ¢ &' dzy
fsodzsets ' HdzOdzdz" ' dz' d3Odz dzd m  d3dzsy d dz

A Stedilz o Odzdzy  -daPtydziy ¢ Gztizis d - Lo' wLC" 9
WistedzOdz' L 59 Odats di3kz Mk s tsdy ' § tcj dIs
ftcdtcsHdzd m dBtse ftoj HiMNIsOo dzj dedzy Htesyjm' o
ftesyiMmM 8 jJSMIjtolsORB (BsLSECBos@BEz "Iskztd
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[ jlbsH fsBkzHtSod FTA L OMmdese Odzgd?2 dzO ¢

(By' SzoOdets”™ ) §B8H" Hts dzd Mis € 'Caf d3H Jyte Jdats(
Wstedilz ' Is! mw f s’ d&zC s d?2 h dzw 3 o dw-9 dzj c
dZzOfmdz" HE o dna L' wLGC' 9, h 5 f 5" Hdzlz® Is!
ftodyddeded 3 §sH" WdhBd IO MizftesesHY k5 yd d3c

1 OLO HOdz] R, h t5 zOff so dzt ‘' Is! Mmw W s to
? di3sdefsigls fsH" 2, ' A ObttdBlkzlsd, MisOdz IsC

fslssydzdre HJ ] 9.

[ 86" ydz L' WL GCd LO" Hdzlz® Is! f SH'
fsmdz' Hise dz' Miss . | s6¢ ' ydzd 2 L' WL G fMise
dztse " ydets® dz' ke o' MiIsd <€ d:

i dzZse " ydz©@ BANBOY' WA W s jteOy" v ® " H-
"t dgzs ydd3 fsH  wWd3 fted EZd@isce’ tBodOWL CtsSo
A H' ' o ' Hdesfwis: Mw HEt M " dzr dgdr. [ B5¢
Odz¢ j BteO' ydz' 2 s ste@y] 2 BsaseiZIsHE!

? BdcodzsMis j 2 on ' Hdzd,med B QcOYysH ANPBP, B
W stodslz dzts ¥

R=0R. (3.2)

i dse' YO GfjeOy'w C¢cORe. t(jLbkd bk
6jOdz' LOWC B BlzHY jteoddzdzd s §&H' 2. 1 tH'
chbkd Mesmy &ls! o HBko Oldm™ dzgj L Odzj ¥ dzts
s jtOy' W OR ¢~ & ®’syj GLA&EOYOd 2d&ss'
WS te 3z dzts ¥

R=1- O(- R). (3.3)

izt ydz0 ff jteOy' ' v ¢ XORe. J L dzOyo’
© HBEZo9O' Is! MWL ndsd©O" HBAdzdtEH dfOsH ' 2 L B 1S9O
tdgh s fsHC 2. v OC " f sH" ‘ ¢ da Mz wEdztE
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] 86" ydzO i j @y’ wdas PR dzd..6 s EZOY O] 22 B3tso

teJ Odz' LOYy" ' Ctsdzd ydets™ HYBBH'~ ceeée wC:
R=4R. (3.4)
i=1
IRt ftgh' ° o' HdzsMwis! M HE d2OMisk{ dzd A

i fjtcoddedzO  siHf 8 d fiflzolsadsvi ¢ d Hjtoj o',
odL dzOyj dzO OBts 99 jHjdBRO 2dse ' tedz Mis! o dc

TfsH' W Ltsoads hdg sctsmisygptej dzO 6 e X Ozt sk
Bsy dzd o * MiIs+ Mmlse tstg dzdz" ds @ aclisdzsteusjsdadz, L L

i dzgj otsL tesB dzj dz' T (dajn dewedzO p &th) tcsB € O,
odej jdedzy f jtej HBOYO' d&3drm HOdzdr . .

I fitejd yjd' Isdyfd fsH" 2 ftjHMO

t qiz88i )} esctcOBBde WhkdzS yqd FTIAMESB ' 9

1.1dT" HjdzlsdW '™ € Oy" 2 dzddts cigss offfj tdests WPjdaPiz" L 59
2. TitT L Octsdzso ¢ 9 j toh d dzd . 1 OLoa dyo?2
o' Hftseo" HO' MmMdMmlsj &3 CtsHEkZzo Odzdzv ¢ ted
3. Descriptitsf dfp dzOdzj y desfyls® o jteh ddz ctcOW O
4. MemoiT d3j RIstcOdzH zd3 Hdzv M J ydw '™ € OyY*

fesyy M.
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5. Element Typei Isd§f dztsc ' ydzts’ sf jtcOyY" OBt
s Wdd.
6i 8. Probabilityi 2 d3tse ' tcdgtsfmils® § sH ' = dadydgv, f

9. Probability Arti © d&zOMmisde ' Mmis: MsOdzlz  sH '
MC&OHE L HjS d Cs8 kOCHE BYLddr 24 & Hs't

i Independenti fmtf * dz' dz' fsH' -2 d@3cazj cd@dhly'dz’ te
Bdzsy ddzd SOCdR §sH' 2 L N tsBydmds s fw

P=1-(1- p)" (3.5)

[StejdBy, Y dz¢tsd3 fsBkzHtsoa Odzgj FTA &O°
wetsfls' tesL tcOR &z dgDt 9 s d3ts ) digd 19 jsdg'ls, ftotso |
t SLtOR z9o Odada” C' dz2 ¢ fMmdad n fsCOLddC " o
ftosdz" yCtsodnm fltedIsddz o G' dzts ¢ Hijtej o O.
By dzdo * MIs! odH" dzj dedgv Sty BBdr T BH' ° 8d.
hts o d¢ sted Mds stotizte ‘Iso dgwdz! des gz O dzOdz' L

sty ddz dzOdzyt® ¢ FTA, hts odH®  dzv‘ Is! Mmw
o jtndy 5’ fsH" ' otf dzd o O O fYtsCOL ded €
' dzZ¢ O KO fs t' Ldsdidz L o Oy J dz f ¢ OL da
Mtstclslzo Odzedz' . dgdetsiytsftelds Sl @deff—= 6 ° dzs€  (H ' ' @
odH' dzdlsd Ctdzj Sy 5, o Ctbte'2 ©906d ~ =
oMsOdeso dzj dzdr L O Y85COLddEOBd Stodlsj tc’
LO Yy dvdidd OdzOdz' Lkz. vO¢dd3 yddesdz Btsy dzd
HjtcjoO LH"2Mdedlsd WkdzCy' ¥ tsflsdB3Odz' detsct

[ JIstsH(d 0dz0dz' L Iz, 9 wCtsdilz tcj Odz' L |
CJ W' y" " dzls’ 9, hts oMlsOdztse dz¢ ¢ Is! o OGtso
sByYdfmdzs s s+ mMw QI Bse ' todesMmis o J ton dgt = i
LdzOyJ dzdz? » 2 3o ' tcdesmdsd tc @risked Qdz®@ XiEHmY' ' t6 d
f sH" ' ftcd Do " tcdetsmis fsH' , -hts
23t  tcdz Mis! tej Odz' LOY"'° o jtrndy 8= ftSH'
e’ 9 dzO dzlz dzv .
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1 Off oS5 t5dzts o Qfdisds Qudisdzve dgAIds 2 dz2' S 4 W' Y

1. Birnbaum: [Buydm@E®) Is: mw: V(x)= 1

2.RRRiRi sk Reduction Rati o: RRR=P( X)

3. RIRT Risk Increase Ratio: RIR=P(1)/P(X)

4. (P(Q)1T PO)Y*PA/PX)T Cri ti cal ity I mporftanc
QB ‘fifdslz 9 R Hdes® fwsH' S, P(X)IoO0.

l sB yd mdzs 9 Odz 94 dzdyddzed By kzls! B L
Hjted 90O 9 HYBS9 HAdzBE HBS Mtstelslzo Odzdav .

rdzw tsy' d¢d JWJjSlsdoedzsmlis® SO dzOH "' 2 dzt
tesLodlsClk ftsH' 2 zO ' L dzd R MisOH Isw Kyw y
HdMEC teff] tsigdssOH * 2 dzO d3tsH j dz' .

]l " Hfts9 Hdzt HBs HECEkBjds &« (1 EC 625

dependabilityi Ev e n t tree analysis (ETA)" ({to
HJte] o fsH" 2. I s of d&zdeoso dn f sH" 2
StecOdz L OPHEB®BEGE 5,§ W' ROdkzhtse tsa s, sOCIs

~n Ot OCIs]j tclz, hts ftso jtelsOs Is! tesLo dIssE ¢
WS y' vz, ftsmisOedzjdzgddz o Htesyj M’ L dzd Is
tcsLodlsCl (ftesyjmd) MlsOdkz ¢ tsdf Odz' 2 .
ETAT dztse ' ydz©O Mmistzld® Is Iz t¢vdf@O dtsHH 5B IOy O
MlsOdzz C s Odz" 2, hts toj Odz' L 28 Is! w9 dzOMy
tej Odz' L Oy" . 4YyJ dzOtc’ zOMmdz' HE ' 8
B' dzgOtcdzad ds fteddzydtisds IO &' d&z¢d tsH" 2
odCdz®@drdzd @RBsod ofdzdelkz L odL dzOyj detse

ETA BEkHEZoOlIsd IIstckzHdz M j, dz' 3y FTA,
of dzdo O ydn HtsH' 2 L dzOydss d3j dz" O, dz'
1 ©28 "' dz* N ¢ dzOH dzd d3d  ° ftesyj Md, hts ff

100 ted S dzOH 16’ § Quzdao s St § dzj dedzs € 5 BO G
ss¢ts, hts LB dz hizsls! v CoOdz W' COyY"' 2 dzc
MOy 5o Odz® 50, Ctc' & ktsets, vyj odS dd
wdzh *° ftesyjmd twtsLeado Osls!: v IsOC dhd dzQ d dets
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WstedzgOdz' Lo OIsd SO o9dL d&zOyOIlsd ©HdddL dzOydz
ftslste" Bdzgs oHtkzGe] fjtojcedzvHOId L OMtse Od3d
[ JjlssH ETA HO sy dzd o * Mis

6odH' dzdlsd fyj dzOte’ ° twsLodlsSk, h da
5O odLdOydlsd §smd HEb@ s ddytl 8¢ dEks
L dzOyj dzdz" &5 f 5 dzOH' 2desfls' , jWjiSIsdo detsfls’

60dz0dz' Lo Olsd ' VWstthkzoOlsd Stdzj Sy’
5O fsCOLddSd ©dLdSk HBLoBdYsIls! e
bteORzo Odadzy &5 Mis W OMlsd Ydzain 24 5C OL

Il idse' ®&jlssH' &9 OdOdz' Lk dzjxdls! tot
fteddeyd§ sd3 ¢ frpf toORFoo@edzda? EZtcOn zo Odzdz? d3 H
SO ftsmdz Hso desis® Y H" 2 ofdzdelz, jW,jClsc
f syOlkSsodnma §BH' 2 ddsd®F dzO migds sHt€ 5 joded 2 d3ts
odL dOYO" Is! MW dztse’ ydzd 3 fjteoOy’ vdid, .
mMyj dzOt' 2 OOz L 2° Is! Mmw J S jtolsOdRRd B
odBtcOdzedrn jJSMyjtolsORB SO f jtojo  toj ded iz
tedfm. BLOABECfted S dzOH B' dZOtcdzse s totsL ¢ O dzk

1 shC ftsH' 2 L' LBdbStd ftoesatsHdIls!
fts W OCIsdydsd o3 ZOfmMdz HSCOdE, wCedddd L Os,
vOCO fBH' W ftojHMsOadw ' s v wC o' Hdef
3.6). [Hdg 2 f tsH "’ 9 ' Hftsoa ' HO' sHJddz
"HjdEsdW CsoOdts OSSR fsH" 2 K.

ltesyjMmMd wsLodlsSlkz ftedLotsHWIS! HiS dzO
ftesWodzj dz dzO dOMiskzyf desdzgz tetsL Ho ' dedzg’ E T

SYd® ¢ dZ¢CO [uvd ‘L L O O datsigtis typd i
mMyd d&zOte’” 2, HdzZw wWeBet odL dzOYO' Is mMw  dz0
ftcdBlzIsC "' o OBt LBdlC' -gts Qupf pzO teiE ErplsdzO
2dBse " tedz' Mls! ¢ ' dgyjotsets akL d&zO HOds® 6
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2k D T( |Possible Loss, Euro,USD, |4 0 Days 00:00:00
{ k

Expected Loss, Euro,USD,...
I ‘ success schedule L = ) Result

Profit 64.5% | Yes Yes

NO

1 | 0.6 0.21

No Yes
deferred success

0.4 0.12

No

loss

0.28

{ qz88i ) tod C ZOH Bt jz@OGHB & e fzdz? § BH' 2

[ dzw % € s 5 tc' o daw ETA o dL dzOyOs Is+ v

By zdodnr dzOMdz' HE " 9, ' ¢ dz €' Mmdz fs¢ C
odL dzOyJj dz' fsH' ' dzO odBWOdsBz tc' o d& ¢}
Wedn fodzO ©° G HMEEHs J BL dzOyp.daga., =

P L OrBoz¥ Is! MW LO fMmnaj d@3tss tetsL IsOh 29 (

L dzOyj dzdzt o " tetsE ' Hdzsfls' U HULEHOU . HO' L dzO"

l JteOR z9o Odzdz" dssy dzd o d = LBdIsGC ' o Is ©
9"  Hf s " Hdz Mls! Bdetsy d dz0 o " ttsE ' H dasls *
HsLotdzw' o' HCtej d3dIsd B dzOMIs! My dzOte"
fsh €@y sdzOdz' dzgd s tflsdd3 Ltso Odeda to' h j da
sO¢ " My O’ ° dzj sy dzdots L O L dzgOyj dada”
fteddydftsd oL O @B so dw.L Odap@ mddz'Hpf tsdndsd ts
[ jstsH OOk Lz (v 1O dzsc ' ydzd & &z oL Dls dvin !
cOLBd3 L ©jteBOdz dgdds oadL dzOyd dzdgw d3 2 dzs o
Bsy dzdodr dOMmdz HE " 8. 1 td yY! sizR,PhBse ' tc
P fMlsOo dzv Is E o' HY say'H dEsigf;! ..., AQC tHo]  LC ¢
C'dz2 €' Mmlst fsH" 2, LOojHjddr © Ctdzj Sy ¥ .
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- 1 i ..k
HeratusHi 1 () % A
noait - |_ / Koz
HeratusHi o o R . Y B b x
cueHapil ) () ()

i P1 + Pi

—, ui

A
B

F 1

36UTOK - ( ) u3

<« ) ut

{ 861! ed S ZOH Lo dlsChk i@k 2 Bsel jodgd
ZOMls Odzdzy L BJIS Iz

Wt wdz Mls! t©j Ok LOY' ' ' HikkSse ¢
&j cOsdodesets), WCd2 (HOMisky OddHBEYYOY I
st Bl dzts ¥

i~ kel - (3.6)

sO0Cddizsd Y @BjlssHOB] dBsykzls: Blziwd d8 d t
" deh d8 &ZOMdz HEBY BY ks fEHUBM WS &sybklis
we fsLdlsdoe dz SO dzj ¢ Olsd o dz' |, Odzj 2 L C
HsfEmisdds' @€ LO adkscOdid L OCsdsHOs lse O,
dbdzOdz" L Hjtejo ftodLotsHdIs! Hts odH"' dzj oz
1. Ctdj Sy’ 2 Mmyj dPtes Obded ¢ @B 5t d dzqf 3



113

2. Myj 2Ot wdizd, hts BHdtsL d&zZOydets ftedL o
3. Myj kOt vwd3, hts ftedLoBHWIS! HES L BC
tesL GdzZV HOdzdz?" W ¢ tBEdise dzj dz' dztse ' yded dizsd L

33/ Yy' 2¢O HJdOdi ydzd i &OMdz HS' & fted2c

JHdzd A3 L zG2B " dz' h M dzOHdzdr L O9 H Odg
JWiSClkdo dzsimis® ftesyjm' o ws Stif Odz 2
totsL totsB € . ljLEzdtse dats, yYOfy Toy[jS tsAOEZU M lg
9 J dzd yd dz0O. vk o tsdz® o L dzOydz 20L dgd&€” o
cdL ¢ Iz.

14 ‘Mz’ disHjdzj 2 odL dzOyj dzdgy Istsydztsc
A dzj Bdsy dzdoets totsL tesB dIsd . K J L Zdists o dzj «
WOCIsste Oz Is © BJdLY Jto]tco dad d&3d ZHBMEC &
" delstoclz 3 dzls Otc' ¥ totsL totsBBE ftotsEtcORdse s L

L Hd2O ¢, By 20 o dSttdmissokzo Olsd HjWCE
BjIssH' & sy dBSfd yYyomkz wLtesBsS o L Odzj
LOHOY JSMfjtels"®a IsO ' dzhdms WOCIBt' 9.

] y! sd3dz " HteL H' dZ OQolstste fftotsf sdzlz
ftoOCIsdydzes ts®dzolzf € tstod My

1 jteh O d&tsHj dz' hs sy J Blzlsd od¢ st
dz0o Odzls Oy j dzgdz? o ¢ sdzOdedz sy SIs' o8, yYi (
BsHdW " SOy~ [ 4] .

(WJdCIlsde dzg' Mmls! dzO 9 O HilseO tg Qigtiay o Izte tdsL td'B a0
3" MW yvw B C gL OaZ] i dzt fszs M s o n dRrad@- |
(BB dzdoets, odtOyjdzdm © &' dz CtsMmis’® W Izdz$
steHded IstcOls) KLC [ 5] :
Ef =3.0KLS@®C; - (3.7)
HJCij'l'CISJW‘u“dZIsd LB ded IstczHBse JlstcOls.
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1 028" dz M fds BlzjlsGELds® @ BsSHj 2@ ' o9 dOr bz
Mstes¢ CBHE. stsdBz B dz2 h Oy SdzOdz! dzts
BsHjdz E .odedzwH' [ 6]

102" dz2h L itseoMme uyjdd LOMsBd Yy ' o
SLIM d w4 [7

SLIM Estimate e JtectsB dzd ys g s s QB8 MtchL f so s HY j d
9 OtclstsMmis 13, 9 Witz odSCtstedMilsOdzO dBH
tesBtslsd dzO syl tsodnm MISOH" W Ydlsls' atsc

iLB'tc HOddr(SLI M Dat aManager) ;

i OkzOdz' L. ydes HOdzdms (SLI M Metrics)

i Codestetsdzr L O ff oSN Goietrdy). totsL tctsB € d

SLI M Esti mat e HiSL o tsdzw 9d¢ sdzOlIs d
Bj stsHOB]: : BO2MIsjte "NodHC B’ sy’ dz€ d,
dzj f jtoj HB Oy ded n sB Mis O d dz, sy’ dz§ O dzO
Estimate ' Histed &z’ dzy JdgifriE O o diZj ylzdzB 0 to §
sy’ dzts ¢ .

10 BMmdss sk SLI'M Estimate HO' a3 5
2 Bse ' tedz' Miss Zmy ' b dets’ tej Odz' L Oy ftc
Ctej Cy* ¢ 29 " tcdzsmis LO HBYftB@cetsk

Cstej Cy' ' 8 dwsydzda®o fwohd j YO tesf tsdztso Odzad o
B ISBHOd o dL dzOyj dzdzy ¢ dzr ¢ Mdedrm T 5C OL dz
ftesyjm 9. [Isted 3Odz L dzOyJ dzdzv 2 3o ' tedats
MC zOH ¢ dzs§¢ My-H&EOw™ ' o ' B O ) Uz2 zHdsd d2OS
Cstedelkze 4y OOl Isted o §sdzv dBGO2MistcO da
fsHOdz hd2 twtsLodlsse SO EZHtsME tsdzOdzj dadaw
PtcOrRzo Odzdzw d3 Missr OMisdydzd s R OOCIsj toed Misc

tdLkd Oty BsY" dz€¢ d ' dddztsMmils’ tetsL tetsB €
(OB s o' Hdzsmdzse s WEdl y' sdzOdzlz) , h ts d
totsL tetsBdzd & ' o LO HOdz]r Fdizse o dtotse dzd yls
‘dH j ST fwesHESIdedasfls® Pl , dzj 5BS " H da
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Zdsse On . [y € 0 Mmlssn Ofmisd ydzd - z dsstaz 4
tcj Odz" LOY' " L LOHOdst 2dtse " tedz Mls¥ Emf"*

17 SLIM Estimate &ty JiMEzEteEHROBKSE
Word, Excel, EMF, Microsoft Project, HTML.

SLI'M Estimate Wdisy] GCOdz Bteczo Olsd { 56
L O 9 HA® Gz h AsdizdaHidgorical Tuning Factors).

1 OfmtsB d, h ts BOL Izt Is: mw dzO BsH j dZ
o dCtedMlsOdzdz? ofm' 7 to' L desd3Odz Isdatsfilsj 2 d3
s© MBASE/ RUP, '  Hbttd®Bk¢O ffttsjCIls' o, ht
Hdzw wCdn disxsdd a® OsC tej &3O

Costar dzO* tcJ ¥ d d&3d sy’ dzts ¢ ) sOC dn o (
Hsf sSiis@ s WizdeG y' 2 BO2MIstc® By k¢ d oC
BJLYtsMmj tcoj Hdz 99 j HJ dadaw L dzOyJ dz f sCOL
o Otcls ' Mis ftoesj CIskz. [ dzw 9 d L 0z0 y gizdztizts + frj W
oS tcdmlssoalzs Is! WiEdC y' sdzOdz! dz stsy<¢d
Ctsdgo jtelsOy' ~ ChBLOLHEEBag Mistsoa z* s+ Mw W E2d
9 dteOrlzo O L dzOyd dedz? tetsL 3" ez S tsSHE o |
sMtse dzd o sMlis Btso d B LBttt tc © DO daday 1, tc Bk
Costar f'Hlteddidz’ B d&J ) zo Owvds,tcOis®rB GO
yomkz, s odH"  dzj dgd?2 Hdzw o d ¢ sdzOdzdz" { tot

[ dzv sy &S d tsBMwWd' 9 W' dzgOdemizo Odadzr L O
f"  HatSH(J: tetsL tcOn 2 dztlsO Y 0 fjleftisdsls o tz@ ts € t54 § dizlz
tesLtcORkzZdSd L Otse ' lsdzgdm f dzOls Ctsy desets
f HtecSLH &z o y' dzsd3lz.

l fesyjm 0OdzOdz' L& tjLEzdz IsOIs' 8 toBL tc
Mlsostedisd to' L dzatsd3Odz’ Is dz' Wistedsd L o tiztf y dz,
tcjLiEzd sOId. | jdgjtcsoaOdze Lo " Isd sy dzO j ¢
sO wOmMttses' WistedzOlsd BMP, JPG.

[ dzv o dSsdzOdedzy By' dets¢ 9 OtclstsMmlis’ tots L
Istsydetsmls BsH j d&z2 COCOMO fjtejHBOYO' H_
Ad o 2 dz@xy iz’ MG zOHdzdIsd o < tstcd Mls O dzdzw
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tesLtesBSCd 1)1, O Mftedw' IssydesMmls® ©y' dz
OdzOdz" L * L O9 jteh Odzt des™ MSOH' > fJtesiSisiz.

lted od¢ tsted Mmls O©dzdz BsHj dz' COCOMO dz0
ZOMiskzf d2 W OCdsXSteg® HHSjts j zOfgse ' & § t5dzS toj
COCOMO; Istsydz fls C Oidz B Hotfsts © 'dagf ' fr).IsO ) s dzC
9n' ' Hdzdd3 HOdzd d&3. v Od3] Itsdsz, Hdzw oS stcdf
LOdZE yoO' Is! v f jtemMtsdzOdz, hts dgj HBO' ftewd
tesLtesBSCd 1), 1" dz Wstedzge' M jydWw" Coy" -
Hdzw HEMistse " tedzdr sy’ dets €, ZzO0 tmdatso H
My otctsB ' IsdzdC " ©, hts oadSBdzze Is! ftetsj Clilsd.

1l d¢ sted Mis O dzdzw ¢' Btod H dzd ~ MY sdzlz yj
dzj Oz sted Isdz’ Ydzediels € Bfs ®m'dd 2'sy'j Wi Clsde dz
EMC dzOH dzt 6 Is! MOt W istedzlzo Odadzg" d3tsH j dzj 2 ¢
By ks odSstedmissokzo Olsdm! jSMYfjclsOdizd
o ZOMdzd = By' dets ¢ .

[ BH j@OCOMO tetsL tesB dzj dzO dzO B OL ftotsj €
COCOMO 0" Ited thdsesd dGHjdz', wi' G
WOLOmr Ydkls asets ydqstdze twsL tetse S d 17 B
tesLtesBSd M jydWw' SOy * ; tomfh difevdzdavd L edz

oddse HB 1717 L Qddzdmdzgddznd Misso 2z’ Is! fmw
ftoesj ClszoOdadzgy 1 71. 1 LOcOdz degsd3dz o G dzVv H
E=a’ABAF (3.8)
Hy (TftcOyjodlstcOIsd dzO o d ¢ tsdaB®'dddew yW &L)s;j € Is |
StesL 3" &6 S$sHEkz (9 KLC),;
EAFi ¥ OCIstste Eklstsydzj dzdz? o dlste)Ols (ef fort
1 OtOBakicdOdzj ¥ Ols ¢ o' H Wkdty 2 kO {1
esL tesBdzv ' st Mw, O ted S dzOH :
i 9" Hdzsfdzts dzj ¢ dzOH dzd 2 ftesj Cls, w Q
SHdatstc' H dats s CsBOdzH B & tetsL tesB dzgd € ' 9, o d
o' HiMklsdw o jtcjHddoBY j adEl OO0y ClstEBy E
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Tftesj €l MjtjHdy B8° 903 CsMis', Ctslsted?
WOm" 9oy o ' Ldzdr ' 9dz 9, oddiisecd HB { tc
Bsydzde " Ld3 dzd s mntsHEz odSC tsdzOdedzy f totsj &

T ftetsy ClIs, hts § 59 d dzp dz ) sde@dz'COEE s O lodf
Yok 0 I1s0¢ 5y 9 ' Hitso "  HOId ' Hodh jdad a3
BOdS ofm! CO OBt 9" 2M! Ctsoa O tBLIESBE O) .

] BOLtso " 2 oJtefm' ’ WOCIsste EAF ftcd
tetsL h Jtej dz' 2 s H § dz H dzw C'dzr ¢ Mzsa s
odStstcdmistse Bz jdzmhw @@ , s 3 MIlswlis! twWH
9 Ols' Mis+ oS tsdzOdzedzy fJtetsy SIskz.

lted odSttedMmMisOdzdz’ oL hdtojdzedrm o tefy’ 2
s jteOyY" sy’ dets¢ dzO o' 9 dz sCtcj &3da € 5
o OtelstsMmils® sy dzg " Is! 9. Hdzw ofm' = WOL rr A 1

COCOMO ww MSE &ZOHO' Is! Mmivmlse tsis fp tdzthzR e31s
Applicati on Composition Mo d e | (ACM) .
Design Model -OEDMB IO tdfdtmIsP o s t Ar c hi
ACM odStstedMmlstsolzs Iss Mw v dzw 51§ tsdelddn Is tz© B
oLO  i3sH' v L MmMdMmlsj digss ftesHkCIsdo dz' Mmis+
¢Ctdz €' Mmis! o' LEkzOdz dgdr W icdts @3t €§deOdlds o )
fjtejHBOYO' Is! Mw , hts o ftesjClIls' BLEHJ ;
Motstcjdzdr Htotsj Ctmd’ TSdd X+ ' sy s Wzsed ot
(OP) d@sy dzO totsL tcOrnlzo OIsd, TWIDO. OP = (o0bj

USH' odlstcOIsd dBsydzO odtOakzoOlsd L O
PROD odL &zZOyo' s+ mw L sOBdzdy!' [12].

EDMi yJ odmMtsCtstc’ adzj o0 WdsHjdz Joy&QO
C'dz €' Mmis! 9n Hdzdmr HOOMR] Istc’ o. l 5 dzO
o dSsted MisOdzadzy Isdr yd " dz"hdr Of OtcOlsdzd A
tesLtesBSCd ftetsj Clskz. [ dzv o dL dzOyJ dzdzv tetsiL
WEdS Yy sdzOdz? &zO IstsySC Ooi(minpapdj udkt ed’ Fifil po]
odStstedmilstso zs Is! MW W OUzD dgW dzddy O BAdE[HY)! dz' [ 1t&C
tctsL tetsB € O] dZO° o dH
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E=zaALOCAEAF (3.9)
Hjail CBdeMlsOdzls® 2. 45. EAF odL dzOyOs Is! mw
ufueff]. 106O®RjIsted HAY EDMO dedstolf SO s O ¢
Hdzv -PeRlslsj SClsktodzts’ dEtsH § dz' .

PAM i dzO02 B " dz# h HylsOdz' L s OdzO d3sH § dz¥
ftetsjCls ffsods Miss cGlstsoad?2 HE tosL B S (.
PAM dzjtsBr' Hdzd2 §0OCjls sfdMmOdzdzy xy dlsls’ o
fsodiz ' dWsted3BOy' ¥ ftots WOCItsted oOlshls
sy dSkz. PAM odCttdhmstsekz' ! Mw d&O jlsOf
ftetsj Slsk. 1 dv By dSd L & ' o Bsykls! ¢
WikZdS Yy sdzOdz dg ssycd L BEOFED EOL O
JSCstedMlsOdzdz? S BHE. [BHjd odCttedmlstsol
5 odL dOYOs Is! &OMhIsOB HsjSlskz (o sH,
f OtO®Rj steOd3d odHEZ HBHOISE). ' odaw dzdgv F

E=alLOC EAF, (3.10)
Hja= 2. 55101®001Wi,H jWiifOOdij sted, his o
o zOMIsdo sMmls' Hsj Sz, dOfttdSs zOH, Mn )y
edLd¢ odBttkz OR'IjClkted HdEW j Od L
zO G s H Y J dadaW CsdBOdzH d totsL totsB dzd € * @B dzdf yzO
[7].

> 0

z"' Mmls! BB stsH " o o dL dzOyJ dzdzv f s5C OL dac
W' o dzOdztse d n ftctsyj ' o, hts HBLOtAY:® Is!
fdtjd ujd ddy ud:

1. [ SMfjlsdzd sy &z¢ O (Expert Judgem

[y de€d WtedBze Is! Mw tOdzetsoaddzd d&3j Istst
J Y tels' @ o Ctdftejlsdzdms cOdkzEZL WA . 1 028"
My jtels' o, hts . Odz' L z¥ Is¢ c 3L Cs9 d2
sOB dzd yw s L dz' 5O Is! yYyOMmksStsots § dlsOdadzy Mk

[ Sy jtelsd oadMmMkzeo O ls! Mmets’™ fHJtedlf zh j dada®
ofn) fesftsLdy' ™ fHtedotsHwWIls! mMwv HEB ‘' HJdzsGt
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jCMijtt' 9 Ht GBCEGo Bt ddz? o Otc' Odzls' o s
jWjClkdodss ' HOMIs: B' d N Iksydlk, Ockd]
2. [iktH By dSd LO miEstmdon) lssyS Odd
Ki MOBd?2 tsLisoms Hyjdd?2 kO §tslsd?
By dfd dO t' ods : T OPEd i BIsd qdets BA § M B

Pessimistic) 'TIMedged Misdydessdzsz ( M
1 20y d dzdzv [, M t odL dzZOyoOs Is+ mw  j
H&OtOR ) , zOf ted € dzOH , LO HOdedd3d HdME zf

Yy! sets toj Odz' Lz ls! Mw c¢cdzdfmisd L O dlsOdz e
tesLtesBC O ftesjSClskz, wWChts ofj BEH] ¢ Ot
ftesBdzy B?e, c¢cwWSdB uddsdioByy dod s g j G@tel
2O dz' st flstc" Bdes oadH' dzdlsd yOfmkz IO Lk

[ Odz'" tlsted d@3Odedz” L dzOygj dedz? [, ™M ° t ¢
+ P) [/ 6. t1jLkzd sOd tLttOrnkzdl & HO!
HSLotsdzw ' L BGHds' - et s dids Lodids@frolade Ols d  ddj
tesLodlsClz Myl dzOtedz” @ dzt OUs d* dzhlesse f dzd o Is
toj Odz! dzj L dzOyj dedzv By' dz€ d .

3. 1 Otl' st wCtsMmls' (Cost of Qualit

s syolsS¢kz sy dz¢ " Is! mw YoOMm IsO BEHYJ IS
FtcOr zo OdzdzY ff fotsddlaesy k@S, wEBd o HELOLE
1 BdwwSCE[EHH WS 9. ¢ d2OHOdZ By ' dg& ' Is
B HYJjIsk dzjsBR  Hdets Hdzw o dHOdzj dzgdzv dzj H T
ftededzdL dlsd 17 ¢ btk MOmRsdklz ' Hj Odz datsc

ltod SyfldeOls odzO L OB j L j Yy dedz?r wCsfls’
otcOrzo Olsd OS¢ B d&ZzOMIs"' :

TodlstcOlsd dzO OCIsdodesfmls® htsHts L Of tsB

io Oels' Mis' Isj Miskzo Odadz” ;

iodftcOo dzj dgdzg? o dzzlstc’ " dzg' =  sd3d dzts ¢

iodftcOodzj dgdz? L tsodzg hdg' » HtetsBdzi &3 h tsSH-

i 9dlstcOIlsd dz EmMs@@gtes2CE 1 [ L Iz to
MijtcjHtsoadh O ° HOdz] R .
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4. [y O s O0dOdztse" wd3s ( Anal ogous

I ©OBSCOR HOMSGEt ' HattHEZ MfJdqtOs Is! M
f sH' B dzd n L O9 H Odz OBts ftotsjCIls' 9. { Mdz
By dzd o sMisy 2 9 OEHZOdzjsdztlz? $HOH Bdzd~ L O9 H Odz

2B L dO2Id L dzO2tsd3 OBt Matsy' dzO {1
LiesBdIsd HJSBRBIBLdY' ¥, dzO0 tMhdsse '’ IsO¢
oJdded?2 ftesjCls d2O ME EZOHBO ' YOMisd dzd .

5. [y dz€ 0O s OO IstcOd3 * d3tsH j dzdz® o

AjJ BHddz L dO28B"' dzh Ibtsydedr G dzlz y ¢
Is s d3kz htsB ftBzHEZY BisE dzBC M Otc GEBH [pdz? o I
oLweohd LO tshdsok @BJdkkdazd?2 HtsMe H, dzOW e

ANOSIsduydes BEHE' Is! Mw M jy" O d@GL &6
o' HMdzZ' HECtsoa o OIsd wW¢ L3 de® ‘' Is! mw ° HiMEzdB
f OOy Istc’ o . sOCk L Odzj>yd fis: tc j ¢ tsd3j dzH
ftosOdzOdz' L zo Olsd d3j ' o' HAddzj dedz?y tsy' dal «
BsYj of dzd dzzls ( .

6. [YHdyOMmMbEtsotsédts Hs -upBgimation)dzts sz ( B

[ Odzd 2 BB IstsH Mayd?2 &&O JjShmfjtlsdkz
ftosedetsL ttsBdls! Mfw dzj HdEzw oM et Htotsj S
2tsets L OoHOAz . AJ odcecdzwHO IsO¢: LB d te C
WOr"9oy' ' @ L 0O0dgOdz' Lk, twtsLtesBSd, IsjMmiskze
sy dz¢ d tOL tsd3, HSHOB Is: W  Hts dadm o dlstsC
My dzr dzed?2 HtotscdatsL .

wdzh s Mdzso Oz, B LBJdteO' s tsy' del Iz
dzi sBR' Hdzs YO ORdzd Wsaz f syl Mk ttsL tctsB
o' Hddzs L EZOrlzo Odzdz?" d3 HSHOKS S dnm tedL C

ldmdeso €d 5 tetsL H'® dzz 3

1. sHjd ' &jbtsHd By dbd fsSOLdds" o
L dzd Islsw sO© 56 dzd dzOdz' LOf tetstf sdzso Odz'
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ZOH " 2 dzesdgW slsW e M j dz L FtcOr 2o Odzdz™ o
sB tozdzlszo Odzdz? o  HBBtkz sy ddz syl M’
slsted BOdzdz" y' &z seotscéts fHtodekksCk kO f
CdiBf Odz' 2 dz20O oafM' 7 MOH' wa Yydbls® atsegts Yc

21 Of tetsf sdztso Odzg BsH § gzylz dsl®’ d3d tslista df d3Q.«
fteddydy "  o:

ftesyj Md L dzdlslsw IsO ff ¢ dzd dzO dz! Bts
HsMwedz dedzv BBy SkzoOdeses ftedelzlsClkz dzj
HdzW sOSCBEts tetsHEz H' Wdz detsfyls’ ;

sflsdB3Odz deddz * ' HdgOdzdz?" L ORtsH ' 9,
ftedBkkCE, wCd2 Wstktdkz' k! v ftd KOS M
y' dzt soedes WkdSy' ftesyjMmM" @ Ldzdlslsw IsO
oddzd O Is! fted oLO BBdedrm Getslsdte' yyw n dag

dzj sBrn'  Hdzs otcORtsolzo Olsd o fMm' tdiEsddds"
LONCBHIsd HtsMWGedz dedzée y' dzjg 2 L dzdlslsw SO

ftoctso j Hj dz sy’ dz§ d Is © tetsL tcOn zdzC d
ftosL steddBB3d SO lstcd BOdddi3d o tojL zdz' SOIs’

w3 sy 2dzgj BBSH | dzs 9 Odedz" Htetsyjm' o

tcOn 2o Ofidday igs dztoe Odzd = to' N j dz’ sB  tolzdzls 5¢
fsCOLddcOd3 tdLdSk Qo lstsdBOIsdL 2° Is+ mw L
LOMsBOdR wLtesB¢d FTA IO ETA, w g H t

f 5° H dzO dzdzw (CsdeC Olsj dzOy*' ¥ ) Hjtejo o dzts
fesyd M odH ' dzj dzdzv MmyJ dzOtc’ " o tesLodlkClz

4., 1 O0f et sdztso Odes igtsH j dzr W isted3Odz' L Oy
ftodyddgangislz' HSCtsodm LO'" WLE 98 fBH"2 LO 0

50HtsME s5dz0dzj dets d3j stsHd sy’ dzgC d o ds[® Iz
ftesyjMm' 8 dzO disy dzde ' Mmls- HisMY 6 dz dzdzV ¢ ¢
sO¢dr HH' 2.

6.1 Of et tsSdztso Odzts d3j IstsH OdzOdz' L Iz, )
odSEtstedmMisOdedzy S84 W' y' ‘ dals’ o, hts oMmlsOdz
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B tozdzlskzo Odzdz ff totsl tsdets o Odlzd » = to ' o de'dzd s
Wtetsdzlsz 1 Otej Ists Odz' IsjtcdzOlsdodzdr tSflsdd3’ L ¢t

70 Of tosf sdetso Odgs d3j IssHd By dzg€d 2 e
esLodlsClz ftsH' 2 dO GMmdasoe ¥V sted3Odz! dzts G s
Bsy d&zd 9 5

o) LOf tesf sdgzo Olsd SO  jtej b ' tdaPls i dad Q3
dzj ¢ Olsd o dzd ~ ZOfMmdz' HE " o tejLzdz sOIs’ o tc
" Hodh j dadgw dzOH ' 2 desfls * iWicClsdoe dzsfmls
f J tofitsdzO dziz ;

o) OdzOdz' L o OIsd Stdzj Sy  Myj dzOte’ * o
BsH | &z 0 Ocdzdzy  ff tetsy j ' odzGs L' ofls Cfifds CEHES A0 dy'

0 9dH"  dzdIsd Ctsdzj €y ¥ My dzOte’ " 9 tetsL
dej Hsf ZMisdd3® SO daj RBSAGH BBl ¢EdkP gk
fted2dzw Isdetse s tedL d¢C k2.

8.1 Of totsf sdztso Odz B34 ssHd By" dz¢d ot dzd
ftesyjuinOmdzts o Odz' O BtsH j dzw A CdzOMmMkz COC
dzj sBR ' Hdetsets YyOfmkz ttLtesBBS ftesjCls’ . |
BsHjdz Mftwsh jddr ty' ds¢ ftOyjolscOls I
sy dsS odltcOls fted ¢ jtoj W stcd3Olskzo Odziz'
sBO' Hdzlzs Is! Mw

[Ojt' Odzd L H' dzk kB dz' Cts9 Odz' o

[ sjtcOkcO 5 oL H' &z 3

1. L8t 200521901 € 539 60BDD) . VY to
dzOH j ) des s & . ¢ dzO0dzd L tcd ¢ O IsJ ~ dzfs dzts G
RLHOIjd fMisets MisPdzH Otelstse, 2002, 22

2 . t 5200 114 .09 3f j dzj H Y d3J dzls tedm¢ O.
LWWiClkdodetsfisd esLHj2Misod?2 d&O@ tedms =

principles of I nfl uence on risk:
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]l sHGEBSIsse dzj dz : [ BN jMmlse Bl .2 tc @b @fusizdds,Is
2015.- 1V, 11 c.

3. mjdadzd €. . 1 OHjYdetsfls! Isj rn dad Uy
ig] O dzG dz. 1. H . 4 esd3WIsdzd S tso O - /[ . I . J

[ Oh ddzsmistets jide®R B8, M1 984.
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1 A | B C D E F G H |
1 |Hosi peectpauii 8 micaup 0000 11000/ 12000 13000 14000 15000 16000 17000
2 |HOBI NiANKCHUKN 33 MicAUb 000 1100 1200 1300 1400 1500 1600 1700
3 Micaub peecTpauii KopucTysada/micaup 3ainckeroi on 03.2017 | 04.2017 | 05.2017 | 06.2017 | 07.2017 | 08.2017 | 09.2017 | 10.2017
4 03.2017 5000€
5 04.2017 4000€| 6000€
6 05.2017 3000 5980 € 0€
7 06.2017 2000€| 5960€ 0f 0f
8 07.2017 1900€| 5940¢€ 0f 0f 0€
9 08.2017 1880€| 5520€ 0f 0€ 0f 0t
10 09.2017 1860€| 5900€ 0f 0f 0f 0f 0f
11 10.2017 1840 5880 € 0f 0f 0f 0t 0f 0f
12 11.2017 1820€| 5860€ 0f 0€ 0f 0€ 0€ 0f
13 12.2017 1800€] 5840¢€ 0€ 0f 0€ 0f 0€ 0f
14 01.2018 1780€| 5820¢€ 0f 0§ 0€ 0€ 0f 0f
15 02.2018 1760€| 5800€ 0f 0f 0f 0f 0f 0€
16 03.2013 1740€| 5780€ 0f 0f 0f 0f 0f 0f
17 | 04.2018 1720€| 5760€ 0€ 0€ 0f 0f 0f 0f
18 05.2018 1700€] 5740€ 0f 0f 0f 0f 0f 0f
19 06.2018 1680€| 5720€ 0f 0f 0f 0f 0f 0f
20 07.2018 1660€] 5700€ 0f 0€ 0f 0€ 0€ 0f
21| 08.2018 1640€| 5680€ 0€ 0€ 0€ 0f 0f 0f
22 09.2018 1620€| 5660€ 0f 0€ 0€ 0€ 0f 0f
23 10.2018 1600€] 5640€ 0f 0f 0f 0f 0t 0f
24 11.2018 1580€| 5620€ 0f 0f 0€ 0f 0t 0f
25 12.2018 1560€| 5600€ 0f 0f 0f 0f 0f 0f
26 01.2019 1540€| 5580€ 0f 0f 0t 0f 0f 0f
27 02.2019 1520€| 5560€ 0f 0f 0f 0f 0f 0f
28 03.2019 1500€] 5540¢€ 0f 0€ 0€ 0f 0€ 0f
29 04.2019 1480€| 5520€ 0€ 0€ 0€ 0€ 0€ 0§
30 05.2019 1460€| 5500€ 0f 0€ 0€ 0€ 0f 0f
31 06.2019 1420€| 5480¢€ 0f 0f 0f 0f 0f 0€
32 07.2019 1420€| 5460€ 0f 0f 0f 0f 0t 0f
33 08.2019 1400 5440€ 0€ 0f 0f 0f 0f 0f
34 09.2019 1380€| 5420€ 0f 0f 0f 0f 0f 0f
35 10.2019 1360€| 5400 0f 0f 0f 0f 0f 0f
36 11.2019 1340€| 5380¢€ 0f 0€ 0f 0f 0€ 0f
37 12.2019 1320€| 5360€ 0€ 0€ 0€ 0€ 0€ 0§
38 01.2020 1300€] 5340¢€ 0f 0f 0f 0f 0f 0f
39 02.2020 1280€| 5320€ 0f 0f 0f 0f 0f 0f
40
41
42 KopOoTKMi ONKC
43 PapoK 4 NOKa3ye MiCALb, KOAM KOPHCTYBAY 33PEECTPYBaBCA Ha BeD -CanTi example

44 CroBneub A NOK33YE MiCALb, KONK KOPUCTYBEY 3A4IACHUE NAaTIH
45 KomHa KNITHHKE NOKE3YE BAN0BHHA A0XI4, OTPUMAHUI Bi4 NEBHOT Y3CTHHH KOPUCTYBEYIB (H3 OCHOBI MICALA PEECTPALIT) 338 ABHHA MICALb

46 Po3ainuTH 33 KPaikamu Ta GOPMOK naaHy (Be6, MoBinbHMI)
47| l

4 4> | Waterfall /¥
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| 4] B 1l e i S ) o i i, i
New Regsina
1 'month 98526 88989 94644 75849 75258 87503 89954 72549 107285 92594 107941 109407 127031
per month (1st K
2 'month) 1806 1618 1759 1652 1581 1877 1858 1556 1901 1532 2022 1955 2257
New Paid Users ¥
3 permonth (2-7 560 519 483 506 489 593 597 4%6 548 508 636 577 602

month when user has registered on web site

month when user

has made the
8 payment 03.2017 | 04.2017 | 05.2017 | 06.2017 | 07.2017 | 08.2017 | 09.2017 | 10.2017 | 11.2017 | 12.2017 | 01.2018 | 02.2018 | 03.2018
9 03.2017 538 303
10 04.2017 $7463| 534233
11 05.2017 $1797| 57037 536880
12 06.2017 $1154| $1782| 56325 $34115
13 07.2017 5672 $929| S$1359| S6182| S$32874
14 08.2017 5663 5928 $890| 51863| S6715| $39933
15 09.2017 5404 5576 S642| 51084 S1642| S7196| 539437
16 10.2017 $519 $512 5616 5731 5716/ 52507| S8045| 531987
17 11.2017 5299 5238 5611 5426 5841 $819 S52001| 56631 S39675
18 12.2017 5355 $319 5397 5436 5418 5492 5949 S$1413| 57045| $35329
19 01.2018 5440 5197 5456 5313 5458 5610 $745| S1061| $2357| S55582| 543205
20 02.2018 5169 5279 $255 5362 §513 5718 5684 $612| S51078| $2246| S$8569| 542283
21 03.2018 $170 5184 $320 5452 5189 5386 5619 5617 $793| S$1175| 52323 58299 547769
22 042018 $162 $270 $346 5353 5291 5264 5279 5631 5544 $751| S1023| S1617| $7935
23 05.2018 5196 5264 5314 5204 5266 5236 $341 5347 5410 5654 $815| S$1196| $2289
24 06.2018 $223 5136 $212 $241 $253 $213 $250 5309 5420 $693 5763 $541 5843
25 07.2018 $155 $155 $110 $153 $295 $221 5243 §227 $315 $311 $507 5488 5897
26 08.2018 570 $117 845 5197 5129 $220 5206 $122 5409 5237 5401 5384 $325
27 09.2018 $56 $130 $230 $160 566 $257 5244 5389 $163 5274 5289 5423 5752
28 10.2018 5246 5265 $227 5261 565 5297 $220 5418 5515 5406 $335 $512 5428
29 11.2018 $112 $311 $222 5244 $223 5147 5204 590 5276 $347 5160 $378 $378
30 12.2018 594 5235 $150 5107 5125 5280 $170 $70 $251 5408 $350 5146 $303
31 01.2019 5169 5107 $313 5160 5172 5161 $200 $225 5188 5272 $335 5419 5450
32 02.2019 5190 5284 5185 5158 5167 5308 5140 §173 5136 5103 5447 $224 $301
33 03.2019 5140 5126 5179 $226 5273 $167 5182 $107 5219 5104 5121 $401 $365
34 04.2019 $115 $210 $171 5223 5237 5384 5186 534 $171 5256 $333 $179 5461
35 05.2019 566 5149 5241 5141 $216 587 597 560 $155 $170 5178 5147 5254
36 06.2019 585 5154 $131 551 5138 5203 5271 549 5190 5174 $137 5298 $377
37 07.2019 $194 5131 S77 $171 5187 $129 $120 5475 $232 $195 551 $295 $137
38 08.2019 $257 5119 $50 5200 5159 $123 $60 564 $140 5153 $247 5295 5256
39 09.2019 549 5152 563 5225 5219 577 $137 $111 5164 596 5176 $100 5183
40 10.2019 5176 570 598 $234 5182 $175 5107 568 5174 5116 $296 5385 $129
41 11.2019 537 59 596 $75 583 566 573 S77 598 5131 5182 5218 $100
42 12.2019 510 529 59 $155 $137 5288 $133 $30 $210 5138 $272 585 $199
43 01.2020 5178 567 598 572 $107 $255 5114 $39 $126 S77 $112 $235 $141
44 02.2020 S0 549 5159 520 5145 $50 $125 593 $28 5147 $204 $113 $323
45 03.2020 587 $30 553 5188 5130 550 545 589 535 585 554 $54 536
46
47 $55473 850783 552528 S50184 548631 557320 556628 S46619 856516 S50632 S61886 S59717 565630
49 |Noxig 3 peecTpaui $0.56 $0.57 $0.56 $0.66 $0.65 $0.66 $0.63 $0.64 $0.53 $0.55 $0.57 $0.55 $0.52
50 ﬂoxu 3 KNiEHTa $2345 $23.76 52343 S$23.25 52338 82321 52307 S2272 52308 52482 523.28 S2358 $22.96
51 nepwmi Micaub §21.21 52116

M 4 M| waterfall predicted . MporHoz /¥
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&z’ mw y! . New paiid "dzé€f fiflslsECsmdmbskao Oy'
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AKT

Mpo BIPOBAIKEHHs PE3Y/bTATiB AUcepTaLiiiHOl po6oTH
Tarapuenko €ropa CeprifioBuua
MpeaCcTaBIeHOl Ha 3400y TTs BUSHOrO CTYIEHs KaHuaTa TEXHIYHUX HaYK

Komicis y cknani:
["onoBHMIA TeXHIYHMI KOHCYIBTAHT IBaHeHko B.IT.
HupexTop Jlumap 10.M.

Cknanu ue akT npo Te, 110 pe3yJbTaT auceprauiiiHoi podotu €. C. TaTapueHko:

—  Mojeni i MeTo/Iu OL[iHKM TeXHIKO-eKOHOMIYHMX NMoka3HuKiB IT npoekTis;

— METOAM aHalizy JaHHX, IO MOTOKOBO MOCTYMNAaKOTh Ta BIUIMBAIOTh Ha craH IT
MPOEKTIB;

—  BMKOPMCTaHHS METOJIB ONTUMIi3aLii NiATPUMKH pillleHb 1O 10 NPUBEAECHHS PiBHS
€KOHOMIYHOrO PU3UKY JI0 MPUHHATHOTO;

— mporpamHi 3aco0u Ta METO/IM MiIATPUMKH pillleHb;

KOpPHUCHI ipu po3podui npoekTis [T ramysi.

3actocyBaHHs 3anponoHoBaHux Tartapuenko €. C. mozeneit, MeToniB Ta 3acobiB

iHpopMaliiiHOT TeXHONOrii MIATPUMKHM TPUHUHATTA pileHb oo peantizauii 1T

MPOEKTIB J03BONAIOTD:

1. ABromaTtu3yBaTu Ipouec OOpoOKM BXIJAHMX JaHUX Ta OLIHKM TEXHiKO-
eKOHOMiYHUX moka3HUKiB [T npoekTiB, Ta 3HaUHO CKOPOTUTH Yac i MiJABUILUTH
SKiCTh TAKOTO MpoLecy;

2. 3abe3ne4yuTd Ta OO’€KTHBI3yBaTM  MOWIYK Oe3aJbTEpPHATUBHUX pillleHb Ta
ONTHMI3yBaTH aJbTEPHATUBHI pillleHHs 1010 po3podkH IT npoekTis;

3. IligBuwuTH KOHKypeHTOCHpOMO)KHi(ETb IT npoexTiB Ha pUHKY.
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