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-{HHorauIIs
IIe,'rr: Paspa6orKa Mero,qa ocHoBaHHoro Ha pacnpe,4enenrzlt |Iapero 4,:rx qe:refi noBEIrrIeHtl-s eS(penrnenocrrl yrrpaBreHur pec]pcaMrr

npg MrrHr4Mri3arplrlfi [poruo3rrpoBaHrrr4 rrorepb or upeserrvaiinrrx czryarlzi lprrpo,4Horo I4 TexHofeHHoro xapaKTepa B rlpoeKTax,

nporpaMMax u noprQe:ux [poeKToB npoeKTHo-opraHri3allrroHHblx ctrcreM rpax4aucrofr 3an]zrbr.

JIeroAu: Teoperrnecxzi ueroA rzccne.4oBaHr{rr rrpoqecca lqp$ettrlznHoro ynpaBneHn l npoeKTuo-opranusaqzonnoii crpyxrypoft

uepes o@1ac rpax.{ancrofi saulurr,r c ucrroJr63oBaHr4eM pacnpegeneuux llapero. B ourony npoBeAeHHbIX HayqHLIX llccne,qoea:r'ufi 6ttra
[priMeHeHa coBpeMeHHar MeroAonorr4r y[paBneHr4{ npoeKTaMl.r, nporpaMMaMrz u nopr(pelxuu npoeKToB: PMBOK, P2M, PRINCE2,

ICB v ap. flpr.r errnolneHr.rr4 rrccneAoBanufr rzcno.nrgoBanl4cb MeroAr,I: Teopr4ri crrcreM Ii crlcreMHoro a]lurr43a, cTarl{crl{qecKl4e

rrccjreAoBaHwr , "teopLrLl KolHrrrtrBHoro alaJrn3a, MareMarnrrecKoe Mo,(enllpoBanne, un(f opuaurroHHble rexHoJrorull, MeHe,4xMeHT.

Pe:y.nr,ra6r: Cyrqecreyrorqrre rroAxoAbr r.r rrHHoBarII4oHHbre MexaHu3Mr,r uulpoplraqilonHofi no4gepxmrr ilptr ilprlurTr1r4 npoeKTHbIX

pelreuzfi pygoBoArrreJrtMlr cncreMbi rpax4ancxofi 3arUr4Tbr He pa3perlalor BbuIBI4Tb crerleHr r'r xapaKTep HeorlpeAereHHocrI4 nplr

BbrrroJrHeHr4r,r 6yayrrzx pa6or e uava:re Qasr,r rlxruia pearrr3arlr{n fipoeKTa. llosrolrty Bo3HrrKaer Heo6xoAuuocrb frr{Tr,rBarl' 3Trr

)'cxoBr4a HeorrpeAeJleHHocrr4 Ha cranuflx rrJraHlrpoBaHut, BbIlorHeHIis r4nr{ [porpaMM[poBaHl4s 6yayrilnx pa6or roropue, B cBoro

oqepeAb rpe6yror paspa6orrz naAexnofi Mero.qrzKr4 pacilera v ylpaBneHlr{ rrorepr,. B ocnoey paspa6oranHofi uero4lrxlr AoJIxHbr

6il6 galoxenbr reoper[irecKIre ocHoBbr oIIeHKrr rr [porHo3npoBaHrrll BeJII4qIiHbr norepb or upesnrruafinux czryaquii Ars Ilenu

oneparr4BHoro npviHetut y[paBreHqecKux peuteunil u ycneruuofi peanvjaruizl npoeKroB uepe-l oQuc eAnHofi cr'icreMbl rpaN4aHcroii

3arur4rlr Yxpal4ru. Ilpaee4ennrre reoperuqecKr4e u SKcrrepr4MeHTaJibHbre AaHHbre rIo3BoJrLIJrtr, Ha ocHoBe pacnpeAeneHl'lx llapero

r1 crarr{crqKrr, co3Aarb yHr{BepcrurbHyio MeroAnKy pacqera rrorepb, o6ecue.rvm r4x MrrHnMIr3alluro u 6onee roqHoe [porHo3r'{poBaHI4 e,

Koropbre Bo3HrrKaror or vpe:nuuaitnbrx cr{Tyallai. Paspa6orannrrfi lrero4 rro3BoJrter KoHTponupoBarb KaK e,qllHur{Hbre, TaK

rr r.ro6a6nrre rroreprr Ha Bcex Qa:ax lr trpycax, npa olpracnorr yrpaBneul4rr npoeKTaMr.I, npofpaMMaMr4 u nopr(penxrrm rrpoeKToB,

o6ecnequea-fl flpg 3ToM MrrnrlMr43arlurc rrorepr, u BrrcoKyro sS$erriaenocrr SyrxquonupoBatrrs. cllcreMl'r rpaxgancr<ofi 3arIIr4TbI

B ocnoey pa:pa6orauuoii lrero,Ulrr<u 3illro)KeHo MareMarllqecKoe oflIicaHrre coornoruegufr xapaKTepHbrx, MaKcr'IMaJrbHbIX

rr cydMapH6ix rrorepb AJr-f,paclpegeleruu llapero, c qenbro rroryrenru nau6onee AocroBepnr,ix AaHHbrx noBrinrarorque e(b(beKTrrBHocrl,

peanr6a\vr4 npoeKToB, nporpaMM z noprQenefi [poeKToB uepes o$nc e.qunofi cucreMbr rpax4ancxofi 3aluI4TbI, I.{, KaK pe3yJrbrar

npHHVMarL o[Tr{MaJr[,Hbre ynpaBreHqecKrre perleHrrJr, r{, coorBercrBeHHo. 6onee roqHo ttporno3lrpoBarb Iz MIiHI{Mrl3IipoBarb rrorepll

or eosHraxarcutux 9C.
BrreoArr: Pe:ylrrarrr npoeegennsrx lrccneAoeaHui rio3Borrr4Jrn, tla 6aze MHoroJrerulrx AaHHr,rx crarllcrrzKa, rroryqraTb BbrcoKyro

cxo.qrlMocrb pe3yrr,TaroB. Paspa6oranHrrii ueroA c rrcrro:ll*oBaHrreM pacflpeAeJreunx llapero noKa3aJI, riro [pr4MeHeHus MeroAoror[Il

oSlcnoro npoeKTHo-opraHlr3arlrroHHoro ylpaBneHrrt crzcrelrofi rpax4ancxofi 3arIIr4TbI o6ecne.rl4saer rrpoqecc Mtlntllav3ar\v\l rrorepb

or.rpesnuuafinrx curyaqui 14 orrrzMr43arlun yfipaBreHfis [poeKTaMn, nporpaMMaMl4 u nopr$enxuu npoeKToB, o6ecne'r[Bas rrplr

3roM Bo3MoxHocrb rrporHo3rlpoBarb pecypcHbre rrorepv Ha Bcex crarufrxpeaJrvsar\ril [poeKToB, rlpofpaMM u loprQeneii [poeKToB.

Kpoue roro [poBeAeHo reoperrrqecKoe l4ccJreAoBaurre B rrJraue BLrnoJrHeHrrrI arryanrnoii Ha1^{Ho-npr4KJraAHofr gaAaqu noB[,IrreHrrll

:SQerrueHocrli ynpaBneHfi{ npoeKTaMr.r rr nporpaMMaMr4: orlTlrMaJrbHoro pacnpeAeJ]eHr{t fioTep-sMrl I4 co3Aa.Tb MaKcIrMaJrbHo

5;raronprurnr,re ycnoBr{r yflpaBnennr .repes OQuc egunofi cncreMbr rpaN4ancrofi 3atqllTr4. llpe4loxenui Mero,4 onrrcblBarorqrzii

xapa6Tepr4crt4Ky gnaqenrzfi cluMapHr,rx r{ MaKcr,IMaJrbHbrx Ilorepb [o3Bonser rronf{ar[, naz6o:ree AocroBepHr,re I] oleparrrBHble

.laHHbreJ qro npuBe,{er K MrrHrrMr43arlliu ourlr6or< r\prr ilptrHir'turr y[paBreHqecK[x peurenzfi, cyil]ecrBeuHo pacrrrllpxr uaylnyro 6asy

treToAonorr4l4 yrrpaBJreHr{rr IIpoeKTaMr.i rr [porpaMMaMv, v \ac't Bo3MoxHocTr' paccMaTpuBaTb eAr,IHyro cllcreMy rpax4ancrofr 3arlrrTrr

Yrpauur,r KaK qpoeKrHo-opraHl43aurroHnyio crpyKry?y.

K,lro.resrre cfloBa: MeroA, MaKcrrMa!'rbHbre ri cluMapHbre norepz, llapero, nporpaMMbr, rrpoerru, nopr(pelr rrpoeKroB, upeserrvafrnrre

cil.ryarJutl, npoercuo-oprreHTrrpoBaHHoe yqpaBJIeHr,Ie, o(plrc, e4nnax clrcreMa rpaxgaucxofi 3ailIrrrbr

Bnq ctarru: opr4fl,IHanbHat HayqHa{ pa6ota

-{bstrakt
Cel: Opracowanie metody, kt6ra opiera siq na zasadzie Pareto w ceiu zwiqkszenia efektywno6ci zarzqdzania zasobami przy

progrozowaniu i minimalizacji strat wynikaj4cych z sytuacji nadzwyczajnych klqsk i katastrof spowodowanych przez czlowieka

rv proj ektach, programach i portfeiach w proj ektowej strukfurze organizacyjnej systemu ochrony cy'wilnej .

lletody: Badania teoretyczne procesu efektywnego zarz4dzania zapomoc4tozktradu Pareto stosowanego w projektowych strukturach

organizacyjnychbiura ochrony ludnoSci. Podstaw4metodologii badari naukowychjestnowoczesne zarzqdzanie projektami, programami

i portfelami projekt6w: PMBOK, P2M, PRINCE2,ICB, itp. Podczas badaf stosowano metody: teorii system6w i analrtzy system6w,

badania statystyczne, teorli analizy poznawczel, modelowanie matematyczn1 informacje technologia oraz zarz4dzanie.

\\'r'niki: Zaprezentowane dane teoretyczne i do6wiadczalne umozliwily stworzenie na podstawie zasady Pareto i metod statystycznych

unin'ersalnej metodoiogii obliczanla strat powstatrych w sltuacjach kryzysowych w celu zapewnienia ich minimalizacji i bardziel

dokladnej prognozy. Opracowana metoda pozwala na kontrolq zar6wno pojedynczych jak i globalnych strat we wszystkich fazach

i na ryszystkich etapach zarz4dzania biurem projekt6w, program6w i portfeli projekt6w, jednocze6nie zapewniajqc minimalizacjE

sffat i wysokA efekty'nno36 funkcjonowania systemu ochrony cyrvilnej. Podstaw4 opracowanej techniki byl matematyczny opis

charakterystycznychwska2nik6w oraz maksyrnalnych i catrkowitych strat dla rozktradu Pareto, dziqki kt6remu uzyskano wiarygodne

dane nviqkszaj4ce efektywno3i projekt6w, program6w i porlfeli w jednolitlm systemie ochrony cy-wilnej. Uzyskane wlniki umoZliwi4

podejmowanie lepszych decyzjrw zakresie zarz4dzatia, przewid;'waniat mrnimalizacji strat wynikaj4cych z k19sk Zy'wiolowych.

\\-nioski: Wyniki tych badair pozwolily na podstawie statystyk dtrugoterrninowych uzyska6 wysokie w1'niki konwergencji.

\leroda opracowana z wykorzystaniem rozkladu Pareto wykazala, ze stosowanie metodologii w zarz4dzaniu biurem projekt6w
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Such distribution is theoretically an infinite mean and

therefore the calculations of the avetage values with the

limited samples reveal high instability of these estimates

[7]. Therefore, the existing mathematical relationships

that defines the magnitude of disaster losses has grealer

divergence in values and, accordingly, there is no

possibility of making optimal management decisions as

in all phases ofthe project and in carrying out the projects,

programmes and portfolios as a whole, in the context of
obtaining assessment and prediction of losses.

If it is considered that saying above, the basis of our

mathematical description of the method of laying of the

characteristic ratio, the maximum and the total loss for
the Pareto distribution, in order to obtain the most relia-
ble data increase the effrciency of projects, programmes

and portfolios through the office of the unified system of
civil protection, and as a result, to take certain manage-

ment decisions, and thus anticipate and minimize losses

from disasters.

We assume a cerlain approximation, that the ES is the

Poisson distribution with intensity,l events per year. Then

arbitrary number ES z will happen over 7 years, subject

to the Poisson distribution with parameters ), T. Now we

analyze the maximum loss ratio in the time T,mrandthe
total losses l- for the same period of time. For the case

offast (not sl6wer than exp (-dx), where 6 > 0) decrease

ofthe probability density can be represented by the form

m, =l1f + $

As 7---+ co where: d - dispersion boundary distribution
medians; I - Constanta. Thus total loss lrtime-depen-
dent Zview:

Where a - expectalion annual losses; o - its variance;

(r- Gauss standard random variables with zero mean and

unit variance.
Thus, in the absence of "severe degree of tails", the

distribution ratio of the total and maximum individual los-

ses are described with some approximate linear increase

withtime Z

n/m\ I' - aT
R(r) =;= st"e) (3)

Quite different picture is observed in the case of
"heavy tails" of the distribution. For them, the ratio of
R(Z) is not growing as fast and it can be assumed constant,

which is independent of T,that is total and maximum sin-

gle loss melts comparable in magnitude. For such cases,

the actual distribution ofthe behaviour ofsuch losses are

satisfied for large values of Z, which exceeds the recur-

rence of events r, and corresponds to a threshold lstiel
x > A. F or large T, ltle total losses are defi ned by the maxi-
mum single loss. This approach provides a theoretical jus-
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tification for the use of the maximum single loss in time

Z as a simple, theoretically sound assessment of the total

loss distribution with "heavy tails".
We give [5] a precise relation between the total and

maximum losses in the time Z for the case of a Pareto

distribution. For this purpose, derived explicit upper and

lower bounds for the total loss 17 and made the transition

from the distribution of the maximum and the total loss to

the distribution of their logarithms.
Such distribution of single loss which is described in

the field of Pareto's enough big distributions, after loga-

rithming of losses, is transformed to exponential distribu-

tion with par ameter p that has all elements of distribution,
as well as distribution of logarithms of total loss of ln 17.

We will give now exact ratios between total and ma-

ximum losses during T for a case of Pareto distribution.
Upper bound. For ln 17 we have:

ln> ' = lnR (T)+lnm, @)

Where mr- maximum loss for the period (0,f, pro-

vided that during this period was not less than a disas-

ter. Take the expectation of the right and left side of the

formula (4) we obtain:

Eln>, = ElnR(T)+ Elnm, (s)

Now it is used a roughness for Jensen concave

functions [7], which applies a logarithmic function and

obtain the following dependence:

EbR(r) <rnER(r) (6)

As it is shown in [5]

,F +I

(1)

(2)> ^ =r( o* o6')
-'] t 4i

r]
h)

T

, (;, *) = r {'i'' "*p 
(- 4 d*}- r {'; "*o 

(- 4 a,} = rl 
],) r * l

;Li

rx

,( t.\B

B
',{-1

r{mn(r)}=

f( . t

lll-(^r) 
v 

1

I r-l^)
lm(zr)-exp ).r -r), B =r

Where y @,q) - incomplete gamma function [8]; at

)T ---> a: incomplete gamma function tends to the usual

range of tunction, r[1) tr'.rt.-a-- ^lB)

For E ln (mr) can obtain the following expression [5]

, \ {n1tr)+c-zt(-n)\Etnlm,):ff (e)

Wherec c - EyTer constant (c = 0,57 7); Ei(-17) - inte-
gral of function declining [8];
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(,LT)4,

Where (r-the standard value of Gause. Hence we ob-

tain the following expression

|.r*.".l F
h (n) = rn(t'r)* h I i} | =\n(ff ) + -ft 1zz1tvr)) ,l(xr)' '

Now taking expectations of both sides of (22), we ob-

tain

Substituting this approximation in (19) we obtain

a simple estimate of the lower limit E lnl, for )T> 1

DOI: 1 0. 1 2845 lbip.3 4.2.201 4.3

maximum and the total losses caused by emergencies at

any stage (phase) ofprojects, programs and portfolios.
For example, we apply the proposed methodology

for assessing and predicting the losses caused by floods,
earthquakes and hurricanes for (1952-2011 years).Losses

are expressed as the number of residents that have lost
your home due to an emergency. Accumulated Ir, and

cuffent maximum loss rr, are shown on Fig. 1.

n=17+ :,{ffi} Q',

u{t(,)} =n(n)
-t

(23)

This approximation can be used only when B > 1,

otherwise, when(/ < 1) the expression E lnl, grows at

T---> co as about lft(1f )n .

For p < 1 value E lnl, can be estimated from below

usingE (lnmr) (as there is always the conditionR (4 > I )

E{toz, l> E ltnm,l -{tn7r)+ 
c - EiF)r)} 

Q4\

As a result, the lower bound of the logarithm expec-

tation of the total loss E lnl, is estimating relations (19)

and (23) for p > 1 and (24) for P < l.
The obtained expressions allow estimating the magni-

rude Ln Irwith reasonable accuracy. If the distributions in
large losses are fairly well approximated by a Pareto dis-

tribution, than the zone approximation gives a fairly accu-

rate estimate of the param eter p . It can be monitored un-

certainty, by knowing the error estimates of this parame-

ter, substituting the upp^er and lower boundaries of the pa-

rameter p (where F = f (txye4S,) inrhe formula to esti-

mate the amount of loss.

It should be noted that the approximation of the Pare-

to distribution should be choosing afairly large threshold
value A, and thus neglect the loss is less than this thresh-

o1d, can make a significant error in calculations. This er-

ror wiil be greateq than the forecast horizon Z is shorter,

in such cases it is advisable to calculate losses separately,

smailer threshold,4. Herewith limitations of all statistical
moments are guaranteed and can take advantage of the

cenffal iimit theorems of probability theory which gives

a Gaussian distribution for the loss. Distribution losses

below the threshold A may be thus arbiItary. Described

techdque can be used to predict and evaluate the

44

1

EInl, >n(n)+)-
0

[r

Fig. 1. Accumulation total L and maximum m r, losses (based

on the number of people left without a roof), depending on the

statistical data for 7: 1 - flood, 2 - hurricanes, 3 - earthquakes,

where 1,2,3 -values ElmnI*2.,3n-vahtes of R (Q

The Image 1 shows that the ratio of these losses in
2011 takes the value 2.29,6.44, and 4.5 to floods, hur-
ricanes and earthquakes. Number of emergencies (have

left more than 50 000 homeless inhabitants) for 60 years

was respectively 89.68 and45 events. Comparing the giv-
en relationships Elmn with the theoretical values R (Z)

with Table 1 (that based on equations (6), (9) and (10)

can be obtained preliminary conclusions about the nature

of the dishibutions of the test and the importance of /.To
do this (ar )T : n) must be chosen such /, at which table

value R most closely meets the empirical relation of to-
ral and maximum losses. To obtain the data being ana-

lyzed B,=0,6;f,=1,2;f , =1,1; where the indices "n",
"y" and "3" correspond respectively to the flood, hurri-
canes, earthquakes. In interpreting the p must be consid-

ered that the empirical values of the total ratios and maxi-
mum losses are random component, and thus, the value of
B is estimated with some eror' 

Tabte l.
Values ofR (0 ratio oftotal losses to the characteristic

depending on the parameters ),T and p

For comparison, now it is defined the parameters /
for the Pareto distribution that approximates the "healy-
tailed" distributions that are analyzed. For this purpose

B
)T

t0 50 100 300 500 1000

3 5,1',/ r7,93 28,82 60.7 60.7 136.62

2 4,6 11.s2 16,'7 )9'7 3 8,8 54.97

1? t4R 655 8,26 11,62 17 49 16 A?

1.1 5,16 7R5 7,85 9,91

1,0 2.88 4.49 5,18 6,28 6,78 7,48

0,9 )59 3,81 4.26 a,9') 556

0,8 )45 \)q 7 5'7 lql 4,01 4.r9

0,6 2,02 )4 a A< )46 )4R
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