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byg@ 8. L ,,09e0sl'do” 2007-2012 Fangddo gobbm@ogan gdaao
0639bG0GE0gd0l ws 2013-2017 Fargddo goblsbm@ogmgdgero LsobgglEoEom
RIGTUPNORGN

3b®ogro 13
L L,mgaslbol” Lofo®dmm 3@ma@sds

§geoo | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

>dmbop 960
6808000
8636200
9842500
11500322
11830000
10650000
11027804
9350035
10641276
9819588

d9-12 o 3g-13 bGoggddo sbsbyao dmbsgdgdoms s PredictorXL
303309@ 9O gmo  3Omy@sdol asdmygbgdom dgbdyga gdyaos LoJs@mgganmdo
929JHOMgbgO00L  yobofoargdol  Hadogol  5-farosbo  3g@om@olsmgols
Lo gadm  dohggbgdangdol  obpo®odo s 2odmmsbsd@gbols  dgmemwom

oy 9bo@os Go®ogol bgos bwgsdo. (ob. 3bdogo 14 s Ly®.9)
agbGogoo 14

%‘1%2;0@86015 2013 | 2014 | 2015 | 2016 | 2017

bgos bpgsmo 0,61 | 0,64 | 0,55 | 0,62 | 0,57

Lsdbolim 0.57 | 0.6 | 0.52 | 0.59 | 0.54
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d9-12 @gbGogool  Jglodsdoloe  doflodsgny@o  @odoxgdgdemdols
dgmmpols s Excel jmd3oy@gagemo 3@ma@sdol godmygbgdom  domgdyaos
929dHOMgbgO00L  pobsfoagdols  Hotogol  a@dgargorosh  3gdomedo
@3B0 g@or o gydgol  pedsO@H0ggogmo  domgdo@hoggdo  dnegmo  (ob.
Ly@smo 9)

y =-0,022x* + 0,264x3- 1,087x?+ 1,775x- 0,36
R*=1

byg@. 9. Lodmdbdo@gderm Fo@ogols Loggadem dohggbgdergboli Mm3@odsay®aw
sdbobggao godo®@oggdymo domgds@ogy®o dmwagero

33829359 obggho, G0 Sdgedoe dngdgwo gargdH@®by@yol HoG0gmb
Jgomgoom g gdB®mgbgdaools  gobsfoemgdol  Godoggo 30%-0f bogagdo
9bs oymb.
Yooty  osgdo - ,860d9@goosk  gdHompdo  gangdBEmgbg@s 0ol
bsdmdbds@gdener  BSoGogol  sggadys o dobo  dsead@dodydgaro
96908 20335609300 B5H0%3930b 35050 550 sobsfoangds™
Lodo@mggerm@do gangd@Bemgbgdagdogyero 3mddsbogdolbomgols  a@dgergo@osh
39Momedo  gagJBOmgbgdgool  Lodmdbdo@gdem  Godogols  m3Godsgydo
52933306 IAS3o@ RS JBMA05b0-g3mbmdogyd  domgdsGogyg®o  dmwageools
hodmbogogodgdam o ‘dgLO e gdyemos 3OO gE5(3099M0 sbognobo.
ho@omgdyemo 33e0 93000 ©oY0bos, MM gergdd®mgbgdaools Lsdmdbdo@gdanm
HoOogol  Logorgby  Joddgegdgh,  Igbgopgmo  gargdHH™gbgd00l
Lodgogmdgfmbogro  Hodogol  Logowg, obgmogools  Lodgsmm  Faogdo
YOOl Bgddo, ZoOmbomsw  dyYdogo  sbsboMxgdol  bggo®omo  Fogno
Agomobgdygao 1 338.Lo gangdBOmgbgdaools @o®gdyegdbsdo, 3oMMbomsw
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(33000 sbsbaMyxgools bggo®omo Fogo 1 333.Lbo g gdd®mgbgdaools

@0Ggd Y gdsdo, Ybog@o gogy@ol gg@lol Gaomgdomds.
Lodmdbdodgoemm  Go®ogol  3Omabmbodgdol  IGsgoe3sJBm@osbo

bogoe §30630390-3509d5H0396 dnegeo yodmoliobgds gm@dgeon:

Yi=a,x, +a,x, +agx; +ax, +agxg (3-1)

Lowos(s

YO —153m3b3o@gdmm @o®0go (0gmeo/ 3g¢-bo) (i) Fgmofowls

X1- 0bg@siool Lsdygoemm faogdo bewol @g9dso (%) (i) Fgmofswl

X2 - 30@mdomsp Igedogo bodxgdol bggo®omo Foao @gomobgdymo 1

330-bo ge2gdHOmbgdiaool @odgdygmgdsdo (i) Famofoel

X3 - 300mdomsE (330 bodxgdol bggodomo Foao @gogobgdyemo 1

336-bo ge2gdHOmbgdiaool wodgdygmgdsdo (i) Famoforl

Xa - gbgogaro gargdG@mgby@yool boFgsarm Fgfmbogo Hodogol bowowg

(1) Vaemoforl, modo/ggh.bo

Xs- bogoggBm gg@Lolb badgomm Farog@o béwol Ggdso (%) (i) Tgeofoel

a, @ & & & - O9509Lool  3M9R030gb@gdos, G®Imagdoi  y30hg9bgdgb

Lbgopalbgs goJdm@gdoll goJlo@gdoygao 3bodgbgermdols wO™ML dgbsdsdolo

3oJBmG0l gogergbols ba®olbl Lod®mabmbm dohggbgdan gdby.

i—1,...n-Fgeo

(D aodmbobyegdowsb 2odmdeobsdy G930 gbools 309803096¢ 0L

aodmbomgengen asb@magdoms LolBgds gdbgds:

ayxi +ayx; + a;x3 + agxi +agxg =Y

a,xf +ayx3 +a, x5 + agxi +a,xi =Y

a;xd +a,xd taxdtaxdtaxd=v )

a,x; +a,x; +a;x;+a;x; Hagxi =Y

a,x; +a,x; +a,x; + ax; +a,xi =Y

Xy %y Xy - 360Tghgmmdgdo yobolabegdyds  Tobsfargbol  bHadoliogado
dmbs39d9d0l dobgwgom.
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Lodmdbdodgoemm  Hodogol  Lowowg | Vogwofol  gobolobrg@gds
RQOEAOIYE0m:

LN AN NN N N+ + P
17

boo
Ny = bosdm®@obsgom sbo®oibgdo, ae@mo/{ ganofswo
Ny —  Lo@gdmb@m badxgdo, aoo@mo/ganofswo
Nz = gbygoeigmo gargdHOmgbgdools @odgdygmgos, ws@o/faaofswo
Ny —  H®5bboRol dmdbobydgdol bodxgdo, @os®o/{gaofswo
Ny —  obobodxgdo dOMIol 5bsboy@gdsby, go®o/{gerofswo
Ny —  gmbpsdmbspgdo, ao@mo/{genofswo
N —  Lbgs Logdldgrms@oiEom badyxgdo, @o@o/§ganofswo
W = Ggbgorgmo geegdoOmbydpoob doggmads, g3b-bo.
P — @opyg9adogro dmygdol beo@ds, ens@o/{genofswo
90 9JBHmgbgda00ls Lodmdbdo@ gdenm BoM0x9d0ls bog g dm
dobg9bgoagdol  @alabybigdmaw hohadgdymos dorgdgmo 3OMpbmbymo
3505393 Mgd0L gJl3gO@ Yo dggoligds. 9Ju3g@O@ Y dgasligdsl Loggydgansw
e Gadogol  dogm@dodgdgmo  mommgygmo  gbgpmgmddsbools
boobggbBozom s Lofo@dmm  3GOmy®sdgdo, oF 3Oma@sdgdol ¢obsbliyg®o
AbOYZIYOGol  Ogomgdoe  pobbmdogmgdopmdol  dgbogdgao
339300 dowgdygmo  Igxobgdol ©s  gagdB®mgbgdyool  Lsdmdbdo@gdanm
GoM0g0l 3Omabm by Lowowggdbmsb dgos®gdomo sbogrobols ‘dgwgygdo.
‘dgdmmogobgdygao  dgmmeogs  83@mdo@gdygmos Ll ,mgasbo”-1
dopomomby. gangdBH®mgbggools Lodmdbdo@gdam Go®ogol y@dgergsosbo
39@0molomgol o gadgol  bogydgemom @ogom od m@ysbobsiEools dog®
2007-2011  Qergddo  gangdd@mgbgdgool  Jglyowgs-Ggomoboizosby  ©s
0bgglihoMgd o godoGagol  3md3ghlogooby  pofggmo  wobobotdixgdo. o3
dmbo39dgdol  dobgwgom  hoGodws Ll ,mgaslbo”-l  Lodmdbdo@gdanm
HoGogby  doddgeo  GodHmdgdol  3Gmpbmbodgds  SgHMGIR@obgaro
Jogeols yodmygbgdom. (ob. gbdogno NelS)
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gb®ogno 15

30dgangoosb 3g@omedo (2007-2017FF) gargd@®mgbggools Lodmdbds®gdeom

Aom0x3bg dmJdgro goBm@gools 3Gmabmbyao dsohggbgda gbo

Ll

S 30060050 30060050 “ngenslio”-

€ ¢ dadogo (B30 ORO bogols

g? e 0bgans | obobotxgdo 1 obobo®yx gdo g gdd®emg | goma@ols
Fowo | £ b 3ol 336 bo 1 336 bo 69@p000 JaeLol
‘ &( L) A0l 9 9JBOmgbgdy0 90 9dBOmgbgda00 | Lodgommd | (3goa09ds

2 c Bgd3o0 ol gbyowgo- b dgbyoge- 9fmbogoo OMdS

o U ®9o@0bo300by Bgoe0bsz0oby BoMH0go

2 (@s60/ 33 bm) | (@sco/ 338 bo) s@otfl)o/ 330

50D

2007 | 3,03 110 0.023824 0.027389 0,0303 | 1.6869
2008 | 2.87 105,5 0.031485 0.02914 0,0287| 1.65
2009 | 2.28 103 0.034331 0.032109 0,0228 | 1.6705
2010 | 2.18 111,2 0.037109 0.033214 0,0218 | 1.7826
2011 | 3.8 102 0.039639 0.037048 0,038 1.68
2012 | 2.73 105,2 0.038869 0.036767 0,027 1.733
2013 | 3.18 109,2 0.040376 0.042568 0,0318 1.595
2014 | 3.05 110,1 0.039917 0.03926 0,0305 1.62
2015 | 3.45 105,9 0.040814 0.049477 0,0345 1.56
2016 | 4.16 102.7 0.040748 0.039495 0,0416 1.6
2017 | 4.04 106,2 0.040453 0.059562 0,0404 1.59

Lb “0geoslio”-s dog® ‘dglolyowo 90 9JBO™gbgda00ls
Lodgogmdgfmboano  Fodogols 3Gmabmbodgds  dgbdyagdyeos 2007-2012
Ve gddo  gemgdBomgbgdaools dglygoegol dgbobgd LEsGogg®o 3mbsigdgdols
©>  3003ge  0ogdo  hodmyomodgdymo  gangdB@mgbgdaool  Lodgogom-
dgfmboano  FHo®oggdol  3@mabmbodgbol  dgmmpogol  dobgogom  ©o

dmbs39d9d0 sSLsbyaos dg-15 3b®ogndo.

dg-15 3b®ogool Jmbsi9dgdols (3-1) gm@dyersdo dg@obom dowgdyaos dg-16
gb®oado Jmzgdygmmo Ll “mgansbo”™ b gangd@d®mgbgdaool Lodmdbdo®gdam
35M539BMgdo dg-10

Aodoggol  Loggadm sbobygaos

Lyy@omnby.

5 3OSGBOZYLS©
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gbGogo 16

o3mAbIo@ gdanm 390G gdol Fangdo

B>H0R0 2013 2014 2015 2016 2017
sbpot0doo 00953 | 00958 | 0.0957| 00999 | 00997
doggogero
B goob 0,10483 | 0,10538 |  0,10527 | 0,10989 | 0,10967
aomgo@olifobgdom
bges bmgsdo 0,1100715 | 0,110649 | 0,1105335 | 0,115385 | 0,115154

OGO

(on gor@od 336 -Lor)

L@, 10. LU ,,mgeoslo”b gergd@®mgbgdgools Lodmdbdo@gdanm @omogols
dobggbgda ool 3gomgdormdol p®ogogo
33 0do @m0l Mmsbods®dmdygdosbmdols 3@o@g@oydol dgbsdsdolow
gL ygangdgemos  bods@mggermdo  gangdd@mgbgdgool  Lsdmdbdo@gdanm
AoMogol  doggm®dodgdgero  @ogbbos®  9bgdam3md3sbogdl  dm@ols
90 9JBOM9bgda00l Godoggdol Foergdol m3Godsgydo aobsfoagds.
boBodgdgmo  ggegaoool  Bgegagool  Fgeedgdomo  sbogobo
sbobyganos 39-17 3bGoando s dg-11 Ly@omby.
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gb®ogoo 17

5-Fe0ob 3g@omedo Lodo@mggarmTo gargdd®mgbgdgools gowsigdols,

3obsfoengdols o LodmIbdodgdam Fo®oxggool dgos®gdomo sbsgnobo

Vaeo 2013 | 2014 | 2015| 2016 | 2017
5dgodoe Lodo®mggermdo

JmJdgeo Lodmdbdo®gdanm 135] 135 13.5 13.5 13.5
Go®m0g0

332930b  dobgrgon powpgbogeo

Bodedbdomgdmm BoG0go0 1048 | 10.538 | 10.527 | 10.99 | 10.967
sdgodo Lodo@mgganemdo

3490 ao@sadob HoBoRo 05| 05 0.5 0.5 0.5
332930b  dobgregon @ompgbomo | o, 1 | { |
2o5(39d0l Go®ogo

©ol3gphg®obsios 0.15| 0.15 0.15 0.15 0.15
5dgodoe Lodo®mggermdo

39499000 aobsFomadols Botogo 808 | 808 | 8.08 8.08 8.08
332930l dobyegom

as6oFomadols Bot0g0 5.7 6 52 59 54
LsdmIbdoB goenm FHos®oxgo 11| 1122 | 10.78 11| 11.649

14

12

oo

10

GoMoge
o]

2013 2014 2015

Vasmo

2016

2017

= gaeragob
(o 6o

SAgedoe Lode@oggene
e awo Lodomlbdamghene

yio

by, 11 5-Fenosb 3g@omedo LoJodmggamTo gergd@®mgbg@yools

3o5(39d0l, aobofomgbol s Lodmdbdo@gdam Gomoggdol Igosmgdomo

sbsgnobo
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amam® g dg-17 gbGoendo s dg-11  Ly@ombyg sbsbyao dmbsozgdgdols
sbogrobo  pgobggbgdl, @md  Lododmggmmdo  gangdBHmgbg@ool  sdgedswe
Jmddgeo  Lodmdbdo®gderem  Ao®oxo  dobodyd  20%-00  Joobi  omgdo@gds
Ggomg®  Hoogl,  geadHOmgbgdo0l  powaggdol  Godogo 50%-00m  gbws
23o0boMEmb, bmgrm  gsbofomgdol Godoxgo 30%-om bosgamgdo 9gbos ogml
sdgodo dmdgo Godoxnby.

©s133b900

L 3Mdgaegorosh  3g@omedo  gagH@mbydyool  Gadoggdols
o930l dbmgemom  aodmaeomgdols  sbogobols  Logyydggen by
Bgdgdoggdgmos  p@dgmgawosh  3gGomeTo  LodoBoggmml
90 9JBO™9bgda 9B 0z bobodbg  dglslyowo  gergdB®mgbg®ools
bodgommdgimbogro  Hodogol,  gargdh@mgb@yool  aowsggdel,
aobofoamgdol  moigbbosb@o  gbg®ymyzmddsbogdols  GHoMoggdols
@3Hodom @ ©opgRdgol  g@oGgdogdo. gl j@HoGyGoygdo
a9e0olbdmols o g @ 0@gdgeno 0®y5bmgdols dog®
05333039090 Lofo®ddmem  ©s  LoobggbBogom  30ma@sdgbom,
0639b@G0Mgdyao 3030 sols ‘dgdmbogenosbmdols bm®dom,
@0396bosBo  9bgdam3mddsbogdobmgol  syiomgdgaro  dmenosbo
5dmbop gools dogm®dodgbdgeno 946m3039®0 35M539BHMgdols
bpgdygmo  agadyco  Iohggbgdbangdol Igbeywgol  30®mbdgddo
929JHOMbgAH00L  HoBoggdol  olgmo  Logowol  ©oEygbol,
Gmdgeno3 Lodygoagdsls doli39aL 96902m 333560981
2obg0moMbyb, 043696 dmdgb0obgb0 o 4G ybggeymb
0b39LHoMYdYEo go3o@Homols yo@abEHodgdgmo ©oygydgo-

2. 3OOILO30YO0 sbogobom o gbogos
360d6009bgogH0gam  doba@by  Fgbobgowo  gargdBHHmgby@yool
Lodygomdgfmbogoo BoM0gby dmJdgeo AoJBm@ gdo.
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aobbm®ogmgdymos 53 Fodogol  a®dgagsosh  3g@omodo
300mabmbodgds.  3@mabmbymo  3oM53gHGgool  gJL3g@R o
dggnobgdom  @sbylRgdgeos agadg®o  dohggbgdangdo. domgdyero
9406m39BMog9eo  JmEgero  S3OM0M oY@ oS LoJo®mggeoml
929609696 gH 0o d5bGOl dogomontby. 33ergzol Bgwaygoo
230h3969696, O™  dgdmmogobgdbyao dgmmwogzom dglsdengdganos
doos@o  LobylBomn  asbbmdEogmogl  gergdB®mgbgdyg@ o
dobodbg  dgbobyowo  gargdB®mgbg@yool  Lodygsamgfmbogeno
GoM0x0l Mm3Godogy@o oy gadge.

a@dgangoosh  3gdomedo  gangdB®mgbgdaool  aowsigdols
BoM0ogol  m3Godosmy@se  oggadzol  sdmEsbol  gosbalyggdow
d9393og909eos @G0  dgompo. Jo®ggeo  dgmmeo  a@olbdmdls
20dgergoosh 3gMomedo g gdd®mgbgdaools asse3gdol Fomogols
3B 0doen @0 AoMogols 5923350 30mabembodgdols
dOsgomasJ@mmosbo s  bgaomgby®o  bgodmbyemo  Jlgangdols
306G 0@ Y0 dopgeols 3°dmYgbgodom. dgmey dgomeo
00goe0lifobgdls  aosegdol Godogol m3Godsy@sm oy gadgsls
9406mdg@E®o 90 d509do@039®o dogegdols dg'dggmdom.
50bodbyyano dgommEom ho@omgodyanos LoJo@mggeomls
9690 mbolEgdols 920 9JBO™gbgda00ls 3o0539dols Go®ogols
20dgergoosbo wopgydgs. dowgdygmo dggagdo ssLFY®gdgb, Gm3
od  dgompomn  a®dgargoosh  3g@omedo  gengd@@mgbgdaools
BoM013g00l  Mm3Fodog @  ©oygadgs  dglodergdgamos  hoGo®gls
dooao  LobyglbRom, bydboldogho 3mbxgogyd@sizool ©s dobdGodols

90 9JBHmgbgdaools 3o539dob 03960530
96902m3md3sboolomgols.
‘dg@Ohggeos, 90 9JBHmMgbgda00ls 3odobofoangdgano

0396b0s@o 96960 ™ 30d3sbools 2Mdger 350056 39®omdo
90 9dB®mgbgdaool  gobofomgbol  Fo®ogols 3E 03> YO >
o gd30L  g3mbmdgHMogyeo  dmwgero.  s@bodbyeo  dmegero
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83MmdoMgdgmos Ll ,mgaslbol”  dogogombyg.  ho@omgdyeno
335093000  oEA0bes, @M 5d  gmddsboobsmgol  bgdgzol  dog@
929dHOMgbgd00L  gobofomgdol  Gadogo  wowygbogros
5M5doMm gdgase. dJobo ooy 5@ smgdodgods 6 mgm®dl. o3 20%
bogengdos s3gedo dmJdgo Gomognby.

dAog5@ s JBm@0s5bo Sbagnobols bog3ydggen by
aosfyggBomos  a@dgangoosh  3gMomedo  gargdB®mgbgdyools
Lodmdbdo®gogrm GoMogol m3Godsmy@s® s gadgols sdmEebs. o3
3bow 3OdgE o056 39Gomedo 92960 9bgd00l
bodmdbdo@ gognem BoMox0l 3E 03> YOS 593301
030060gHO0gg@o  JoEgmo  23GME0Ogdgmos b, mgeosbol”
dogoomby.

M330doy@mdol  0obodo®mdmdygdosbmbols  3@o@g@oydols
dglododobo dgldrygangdygeos bojo@mggermTo gergdd®mgbgdyools
Lodmdbdom gognem Bo®ogols doggm®dodgodgeno @0(396D05@
969602m 333560981 ‘dodols 9 93O gbgd 00l Go®M0xgdols
Foaogdols m3@odogydo aobofoggds. sbogrobomn @oaobos, Gmd
Lodo®mggermdo  dmddgoo  gengdB@mgbgdgool  bodmdbdo®gdenem
Ao®ogo dobodyd 20%-00 ds0bi omgds@gds Mgoy@  Go®oxl. o3
Oml  gagdBOmgbg@yool  asws3dol  Fo®ogo  30bodyd  mOKX 9@
do0bz 9bs 50gds@dgdmwagl dmJdge Bodogl.

bo@otgogeo 3352939000 390929000 dobyrgoo
bodmgogodgdgmos  p@dgargawosh  3ghomedo  gargdBHmgby@yool
Vomdmgdol,  aopsogdol,  aobsfogmgdol @  Lodmdbds®gdenm
Ho@ogol  m3Hodomg@or  ©aygpdgel  g@mosbo  dgmmeogs.
dgomeogs  5@oM9dl  9bogg@logoy@  bolosml. dolo [omds@gdom
odmyggbgds  dgodangds  bgboldog@o  dobABsdol 2 gbg@sizools,
2o539d0l s gobsfogngdol  @oigbbos@o  gbg@ym3madssbogddo,
3OdgE 3056 3gOomwdo HoM0ggool m3Godsm s ©opgydgsdo.
sbogobom 0635955, OO HoOoggdol  opgpdzs  dogogro
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LobylGom ‘dgodangds 5 Ferosbo 3g@omeolomgol.
dobobBgfmbogo  doggohbos, Laogod@mggmemdo  gangddHmgby@yools
H>@0Ggo0l  ©opgadgol S Faosh  ©opgadgby  porolgms, @i
Lodygoagdol dolzgdl  gangdB®mgbgdaool Fo®dmgdol, ao@sigds-
aobofoamgdol  Jmdboby@gbon  ©ogog9d9@  9bgMM3mI3sbogdls
M3B0dogny@s© o gadmb  msgosbmo  Lsddosbmds,  bemenm
90 9JBOMgbgda00ls ddbdom gdegdls [AHOIGN 2SN goenmb
90 9JBO™9bgda0ols Jglgowgols bodygdo.

8. 33030L  Igrgagdol  3Go]HogeBo pedmygbgds  woe
Lbodggdganl dmy@obl  Bomoggdol do®gagmmotgdger  m®ysbemgdl,
960039004530 @oLFo@dmdbols  3GMagIgdol  jgargggdom
506G gMgLgdyen Lodgibogdm s Lolfsgarm m@asbobsizogdl.

330MB5(305.  Loolyg@@ocom  bsF@mdol  dodomewo  gwgagdo
3°90J3996909a0s  bog@mododobeo  Gyzgbbodgdee  ©s  Bgggtothgdee

Lodg3b0gGm gu@boagddo: “dobbgl-0bgobg@obyo”, Lodo@mggerml @gb039®0

960390LoRgBol  dOmIgdo”,  ,Jos@mygmo  gegddOmbymmo  Lsdgibog®m

JuObogno” dgdpgao Lodgibogdem dGOM@3gdols Loboo:

L. “Lododmgganml 9bgdagdogagee d0bodbg dglobyowo  gangdB®mgbgdaools
Lodgogmdgfmbogano Bo®oxgols 306 boMgbs”. J9Obogo
“Bododoggmml (gdbogado gboggdloHaholb ddmdgoo™. 1 (487), 19-27
339Gwo. 2013 Fyao.

2. “a@dgengoosbo  3g@ompobsmgols  gemgdB@mgbgdaools  LodmIbdo®gdenem
AoMogol  m3@Godogy®o o gadge”.  gudbogro  “bdobbgl-0bgobgdobyo”.
Ned, 335 9396 0. 2013 §gano.

3. “a®dgangoosbo 3g@omeobsmgols 920 9JBHOMgbgda00ls ao©s39dols
beghgao Ho00gol M3@odsmg@o ©opgdge”. Jatbomo “Lodsdmggmmly
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Aadbogn®o  9bogg@lodg@ol dOMIgbdo”. 1 (491), 37-45 pggdo. 2014

{geo.
4. ,,9a9]p®mgbgdgooll  aoesgdol  Ho®oxol  a@dgangswosh  3g®omodo
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Abstract

Dissertation work;Electricity tariffs optimal planning for a long-term period with
economic-mathematical models develop and implement” The article presents
formulation of long-term, optimal criteria for regulating transmission tariff of
electricity, based on analysis of the world long-term experience. The criteria
determines transmission tariff in refected conditions long-term internal rate of
return on invested capital, which is foreseen in the tariff established by regulating
authorities for the electricity transmission licencee energy companies, and it
includes all the factors reflecteed on the entire income of the energy company and
amount of electricity supplied to the consumers. The dissertation consists of an
introduction, four chapters and literatuluri review. Based on the criteria is
developed a methodilogy, determining marginal planning indices of economic
parameters defining amount of needed income of energy company and amount of
electricity supplied to the consumers and econometric modelling of electricity
transmission long-term optimal regulating tariff.

In first chapter theare are analyzed the forecgstum of average weighted tariff
of generation in Georgian electricity. In orderr&solve this problem the multi-factor
economical-mathematic model was worked out. By dbeelation analysis the factors

are established, which are affecting the tariffsere is formulates a simplified economic-
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mathematical models fathe 5-year period the average weight tariff forelectricity
generation. By this model has been conducted gemenaeight average tariff forecast.

The proposed methodology is tested on the example of Georgian power
system. Research evidence shows that electricity transmission tariffs in Georgia are
set unfairly. In fact, the tariff is likely to be more than twice the current rate and for
the 5-year period Tariff for electricity transmission . There are analyzed the optimal
planning of consumer electricity tariff. In order tesolve this problem the multi-factor
economical-mathematic model was worked out.. Maetibtariff parameters on the basis
of expert evaluation of the performance is worked the optimal planning of the
necessary  prerequisite. Therefore formed a long-tgeriod electricity tariff
methodology, which is approved by JSC "TELASI'. 8agh has shown that the
National Energy Regulatory Commission of Georglara-term period electricity tariff
planning of consumer electricity tariff it damagemsumers mainly economic interests
of distribution power company.

In second chapter is shown two methods of plantamif of electrical power
transmission in long period. The first method o&rpling tariff of electrical power
transmission is multifactor and artificial nairoatworks hybrid model which is done by
disserant. Second method of planning is done wetngometric modeling. This metod of
planning tariff of electrical power transmissionlang period is approbated in example
of Georgian power system. Analyze of executed rebkea results shows that there is
possible to plan exact tariff of electrical poweansmission in 5 years period using as
first as second method.

In third chapter is solved task of planning oplinaaiff of electrical power in
long period for electrical power distribution lrceed companies. To solve the problem of
planning tariff of electrical power distribution issed econometric method , where is
taken into account power companies’ benefit fogniparameters. Methodic is
approbated in example of JSC "TELASI". Here iarded optimal planning results in 5
years period for this tariff.

In last fourth chapter by deep researches is woked econometric optimal
planning model in long period of consumer tariff icensed power companies. There is

used multifactor and artificial nairon networks higomethod of prognosis for forming
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this model. To determine economic parameters fagnuh electrical power consumer
tariff in long period is used multifactor analysiBhe model of optimal planning of
consumer tariff in long period carries generalipbaracter and possible to be used for
any configuration and scale licensed power comafie check effectivity of using this
methods in practice in long period on example d8CJTELASI", here is counted
planning index of consumer tariff in 5 years peribfgere is established by our analysis
results, that it is possible to plan optimally comer tariff using econometric model. In
this chapter is also described optimal distributadntariff between power companies.
Analysis of results shows that this time consuraefftis unfairly done and it's value is
20 % more of real. Researches results could labledied in plannig electrical power
generation, transmission, distribution and consutaeff in long period to evaluate
efectivity of investment in energetic. This metodit optimal modeling of electrical
power tariff in long period carries universal cltdes, its practical establishment could
help any power company to plan optimally its busgnand make right counts of costs of

electrical power generation, transmission and itistion.
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