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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 forecasting sum of average weighted
tariff of generation in Georgian electricity. In order to resolve this problem the multi-
factor economical-mathematic model was worked out. By the correlation analysis the
factors are established, which are affecting the tariffs. There is formulates a simplified
economic-mathematical models for the 5-year period the average weight tariff for
electricity generation. By this model has been conducted generation weight 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 to resolve this problem the
multi-factor economical-mathematic model was worked out.. Mentioned tariff
parameters on the basis of expert evaluation of the performance is worked out the
optimal planning of the necessary prerequisite. Therefore formed a long-term period
electricity tariff methodology, which is approved by JSC "TELASI". Research has
shown that the National Energy Regulatory Commission of Georgia a long-term
period electricity tariff planning of consumer electricity tariff it damages consumers

mainly economic interests of distribution power company.
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In second chapter is shown two methods of planning tariff of electrical power
transmission in long period. The first method of planning tariff of electrical power
transmission is multifactor and artificial nairon networks hybrid model which is done
by disserant. Second method of planning is done using econometric modeling. This
metod of planning tariff of electrical power transmission in long period is approbated
in example of Georgian power system. Analyze of executed researches results shows
that there is possible to plan exact tariff of electrical power transmission in 5 years
period using as first as second method.

In third chapter is solved task of planning optimal tariff of electrical power in
long period for electrical power distribution licenced companies. To solve the
problem of planning tariff of electrical power distribution is used econometric method
, Where is taken into account power companies’ benefit forming parameters.
Methodic is approbated in example of JSC "TELASI". Here is counted optimal
planning results in 5 years period for this tariff.

In last fourth chapter by deep researches is worked out econometric optimal
planning model in long period of consumer tariff for licensed power companies.
There is used multifactor and artificial nairon networks hybrid method of prognosis
for forming this model. To determine economic parameters forming of electrical
power consumer tariff in long period is used multifactor analysis. The model of
optimal planning of consumer tariff in long period carries generalized character and
possible to be used for any configuration and scale licensed power companies. To
check effectivity of using this methods in practice in long period on example of JSC
"TELASI", here is counted planning index of consumer tariff in 5 years period. Here
is established by our analysis results, that it is possible to plan optimally consumer
tariff using econometric model. In this chapter is also described optimal distribution of
tariff between power companies. Analysis of results shows that this time consumer
tariff is unfairly done and it’s value is 20 % more of real. Researches results could be
established in plannig electrical power generation, transmission, distribution and
consumer tariff in long period to evaluate efectivity of investment in energetic. This
metodic of optimal modeling of electrical power tariff in long period carries universal
character, its practical establishment could help any power company to plan optimally
its busyness and make right counts of costs of electrical power generation,

transmission and distribution.
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LY@ ©s Lodo®m@mosh ©oggadgels s  30mabmbodgdsl.

50b0dbyoEsb  2odmdobodyg  Asblsjgmdgdyge  sJBommdsl 0dgbl
9 9JBOmgbgayools Fo®Imgdol, aowsogdol, gobsfomgdol s dmbdo@mgdols
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AoM0xgbol  a@dgengoosbo  3g@omolasmgols  m3@odsgry@o  spgadgol
9406030 39@-domgds@ogg®o olgmo dmwgaols dgdydeggds o Ggogobszos,
amdgaenoi IoJlods@ygdom JbObggeygmalt dmama i dndbds@gdaol oliggy
dod{mgdeol 0bFgaglgdol gomgomolifobgdsls.
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1. 990093900 5 85000 4obLRS

0530 L bogsthmggmoml gemgd@omgbgogg@ogne d5bs0byg
dglolgoeo gengJ@O™gbgdaool LsTgsmemTgfmbomo Gos®ogob

3@dgmaoR0sko ©sgadgs

gl OmEgbsz, bodosdmgganml  gangd@d®mlgddm@ol  mgolmddogew
sbhogn 903Dy aoaliganols adobslioomgdgero bodobos
90 9JHOMImdoGoggdol  LEsdogrydmdbols s  dJmdbobydgdol  bodolbbols
sdoagds, o930 gdgeos  Lo@do®ogem  3mgo@ogsdo  sbogro  dowymdgdols
©sbgdgs. 1gdggol Bog® gOm-gOm sSbgm dopamdse dogdygaos [oboslfo@
3obLobEgdygmo b bgos begdygmo GoMoxgdol dgdmwgds a@dgergoosbo
3g9@om@oliomgol.  bogombol  sbgmo  Lobom  gosTyggds do@mgdyeos  od
dgdmbggzado oy geddmydbygdse  ofbgds  pedmggagymo ©e®®do
H>@0ggdol  bogogols  gbodgrm  3gomgdoRmds  ©s  waEgbo  brgdygm
BoM0xgddo  Lfmds  sobobgds  gangd®mgbgdaool  Fomdmgdols s
G go@obsi300l badyx gdo. 9bOYbggergmezoe 0Jbgds 96902980300
2obg0m50gbols oo Fgd3gdo Jgs®gdom odsgo wobsba®yxgdom [1.2.3].

30 mden gdols SJBombo@sb aodmdobody, 2oblo 3o gdom
db0dgbgermgsobos ‘dglslyowo 90 9JBHOmgbgda00ls BoM0xgbols
30mabmboMgdol Jgmmomemayool LOYPmymgs ©s Laddmmabmbm 3g@omedo
HoGogol  0bgoo  Logorggool  @amygbs, gb@dybggmyogl  gmgld@gmo
Loay®gdol 39domdol MgbBodgammdol s doigdl dom @gobggb@o®gdols,
boaoem demdbdo@gdan gdls 90 9JBOmgbgd 00l deobdo@goslbomsb
©05353'd0Mgogeo bodx gdol L{m@sp gomgeol Lodygomgdol.  od sdmobols
3o g306H° FgLodargdganos FgLobygogo 229JHO™gbgd00L
Lbo'dygoemmdgfmboao  Go@oggdol  dowosemo  LobybEol  3GMAbmboMgbdols
300md9bdo. @AMl dobgogom FoMoxggdol 3gomgdsmbol smfgds domsao
Lobgb@oo @ mdogdha@en, dgbedagdgaros,  bOgmo  @odgdymdols
30063030l Loggydggerby,  Bomoggdol  ©oagboll  ddsgomasJBm@osbo
9406030 39-d5mgdo@03yg®o Imgaols 3sdmygbgbdom. [3,37]

Lo Jo@mnggenmdo 90 9] O™ gbg@a 9E 0370 d5bod by ‘dglslgoo
9 9dBOamgbgdyool  Lodygommdgfmbogro  Fodoggdol  3@mabmbodgdols
dAogo@as JBm@osbo 9306030390-d509d>@ 0390 dogaols
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QRmAdoMgdolbomgol  hs@ods  gm@gmsEoy@o  sbognobo. JmEAgas30Y®0
Sboaobolomgol dmbsozgdgdo s@gdygmos Lomdmd-gbgaagBogol LodobolE@ml,
Lgdggzol, LEsGoLR0g0L ©g3s®@odgbBol, gamgbyao bdobgol, Ll “mgansbols”,
gLgmb, Llg-b 2007-2011 Fangdols Fanoy®o sbas®odgdosb. [19]
30OIO309M00  doG@ozol  gbowygbor  godmmgaogos  dg@hggomo
bo'dygoamygdo: fi:;_zflzixi (1) ﬂl':;__zflza_}'i (112) o Tgdhggomo  Lodygogom

335005@ Ym0 osb®s E§}'=EE‘=._§2—EE‘=._{$}2 (1-3) o ErEFEF:._r:—EF:._{r}E (1-4)

3OO g o300l dgohggomo 3mgR030gb@o Gowros: P T spyp-naien; (1-5) Lowog
o oiEa XIYTRIT

mSgje s

i - goddmegdols  bmdgdo, | Famo, N Fangdol  @ompgbmdss, YY
bodgommmPgfmbomo  Gotogo  xj RoJBmdgdo.  sbogmobols  dggygdo
dogdygeos 3b@oendo Nel-1.

gbdogno (1-1)

LoJo@mggenml geng]Bemgbgmagdogae dobasdbyg dglslyowo
90 9JBOmgbgayo0ls Lodygs@mIgfmboan Godogby dmJdgoo goBmmgdols
3MOIL>G0 M0 JoH@oio

‘dgbsbyoeo 0dmbspa @ gdols
06g@s300b Lodo@ bl §o@3mgdgeo
300 gE5300b
HoMogo | bégol | gegd@@gbydyoe | gegdB@@maba@ye
309B03036H0
®g930 b @o@gdymgdols ol bggedomno
bgge®omo foeo Fogo
Bo@ogo 1 -0.571110089 0.950884599 0.955919309
06g@s300L bAOEOL
-0.57111 1 0.028031079 0.060858377
¢gd30
gbsbyowo
bodogoblbe
392 9JBO™gbg@R00L | 09508846 | -0.593876259 1 0.892460085
000 9o 9d0ls
bgge®omo foeo
000 Loy 1@ gd0do
§o@3mgdgeo
0.9559193 | -0.499610829 0.892460085 1
3%29JBO™gba@00l
bggedono Fogo
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Omam0 ;3 3bOogopsh hobl g g]B®mgbgmygdogge dsbodby dglolyowo
90 9dBOmgbg@yools  Lodgommdgfmbogro  Fodoxgby  Imddgogdgh  obgmo
B5JBMAgo0, GmamAo@Gs: 06gmsizool bOwols Fgdldn, mdmbswyy@gbol dogd
Fo®dmgdbyano 920 9dBOmgbg@00ls ©d ‘dglobiyogo Lodsansblie
90 9dHO™gbgma00l oM gdygmgdols bggodomo fogo @s®ogdo.
220dHOmgbgOygH0gam  dobadby  Fgbobygowo  gargdHHmgbgGo0l;
Lodgogrmdgfmbogno  Godogols Lowowpggdo asdmmgmogmos  Lsds®mggemdo
2007-2011  Fergddo  @go@obgdbyero g gdB®mgbg@aools  dmEygemdols
LoFgobo 0bxgm@dsizool s 3bmdogro dgmmmenmaool Logydgger by [4,21]
993900 sbobyaos 3b®ogn Ne(1-2)-do.
gboogoo (1-2)
bododomggeeml gegBomgbgtagdogaee d5bodby dgbolgowo

9 9JBOmgbgay00ls Lodygs@mIgfmboa Godogrgby dmddgwo goBmmgdols
30mabmbo@gdols Lofgolo dmbszgdgdo

Ygbgoggmo
Bgbsbgoo bsdogmablin | 707 R03%)
9209J@®™gbgtgool | 0bgesi30s 920.9690000 Vbé%m%’agmso
0 I JJBHOMgby
N oo | LsFgoamdgFdmbo % oMb gdols G300l
o Go®0g0 bgge®omo bgge®omo
Fogoo VOQO
v x x}
1] 2007 3.54 110 1.1 18,1
2 | 2008 3.32 105.5 1.2 15,1
3| 2009 3.18 103 0.9 11,8
4| 2010 2.86 111.2 0.8 6,7
> | 20U 4.1 102 1.6 21,9

od  3bMogdo  YgBobogro  ggbg@sizool  Lodygomm  dgfmboano  FHo@ogol
bowoEggoo yadmmgaogos  3bmdogo dgmoemaemyoon [4] bods@nggmmdo
2007- 2011  Qeogddo  @gogobgdbymo  gargdB®mgbgdaool  Fo®dmgdols
doggemdols dgbobgd LEHSEOLE0 Y0 Jmbsi39dgd0lL boxyydgger by [9].

40




ab®ogoo Ne(1-3)

6 9o0bgd o gergdB®mgbgdaools Fomdmgdol dmEygmmdols dgbobgd
LEAsBOLE0gM0 Imbsz39dgdo (2007-2011 (.F)

Lg 2011 2010 2009 2008 2007
220doGmgbaBool | £ B

Fod3mgdol Fgscbmgsols 2 Cco‘% AgLobyopo geogJ@@@gbgdaool Gom@gbmds

©obobygods g(\*: O (806 336 o)

o
b 353039353900 10104.508 | 10057.7 | 8407.7 | 8450.5 | 8345.7
om0 bsa 70 gd0 Loy 2212052 | 682.751 | 990.7 | 1281.49 | 1514.5
- 33 34go00 8.092 | 1337608 | 570.456 | 708.3 | 492.375 | 1024.3
- X0gB99M0 848 88.349
- mdoen e glo 9.134 7857951959092 | 230.3 | 662.444 | 364.2
- (godgeol mgls 9 0.300

- 9bg@x0-0bggliho 9 16.3861 | 52.2|126.666 | 126.0
oo bsag@gdo Ly 7892456 | 9374.9 | 7417.0 | 7169.01 | 6831.2
0.9. 369 gm0 gdgeo 5217508 | 6525.37 | 4737.5 | 4997.77 | 4508.1
- 96p9®dgbo 1187 | 3257.591 | 4300.86 | 2956.1 | 3129.74 | 2903.5
- 3oMbogdglo 117 588265 | 731.555 | 546.3 | 560.992 | 507.4
- b@sdo-1 23 298648 | 297.26 | 227.7|220.472 | 243.2
- b®@sdo-2 35 409.803 | 385.488 | 325.8 | 347.156 | 184.5
- ‘dom®dglo 3.82 109956 | 123.168 | 102.9 | 131.327 | 136.3
- 4936 9mdglo 3 147240 | 160.571 | 92.0 | 132.658 | 126.5
- 39b@0 9o - X MOX 05 3 30.6 | 60.449 35.0
- Jobgoamdglo 183 | 406.004 | 526.469 | 456.1 | 414.976 | 371.6
9.9. LygbebyGo 2379267 | 2532.51 | 2421.3 | 2044.92 | 2215.5
= 3o030bgdglo 125]  884.890 | 814.466 | 798.4| 763.44| 763.3
- Gombdglo 35| 273051|319.068 | 235.8 | 159.728 | 289.6
- 39domdglo 3.64 268523 | 321.982 | 309.5|236.123 | 2325
- @oxobyddglo 3.8 350.890 | 423.172 | 419.9 | 343.987 | 279.0
- dggo3gbo 2.17 59.1237 53.8
- >Fdgbo 385 70914 | 445012 | 80.0|54.4599 | 81.3
- homsbggodglo 1.83 109388 | 111.891 | 113.4| 89.2103 | 112.2
- bodglo 142 151.578 | 202.106 | 200.5 | 134.294 | 162.0
- oOmskomsdglo 25 84.316 | 96.9988 96.8 | 79.6285 79.8
- mgn®dobggodglo 128 12.5991 25.6
- bogbgbdglo 2.33 62.621| 572037 | 28.8|17.9443| 34.6
- bopmadgbo 8.75 123.096 | 141.123 | 138.2 | 94.3835 | 101.7
0.9. 96390 o790 295681 | 317.019 | 258.2| 126.32| 107.5

- mgn®dobggodglo 1.28 39.001 | 35.9913 18.8

- dg99939bo 2.17 63.950 | 60.8333 60.7
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- bombdglo 233 30277 | 32.368 15.5 | 10.0872 15.6
- JoGFYmgy3glo 25 9.528 | 8.68449 3.7 | 2.67437 6.1
- sensbobdglo 233 12989 | 29.0667 26.2 | 24.5031 11.9
- 533900 25 5460 | 501149 3.5 2.81285 1.5
- oena gmadglo 25 4220 | 3.50952 0.6 | 0.22683 1.8
- hogoadglo 2.5 4313 | 3.99931 4.3 | 4.43895 51
- hbm®3glo 2.5 15541 | 21.8394 22.1 | 7.42491 0.0
- ©5ddsdo 2.5 8945 | 7.22789 5.6 | 6.28428 3.6
- 06fmda3glo 5.17 5.839 | 4.84323 2.2 | 452639 3.8
- gooomdglo 4.17 5396 | 6.09844 5.0 | 1.65538 0.0
- 35'dogg@sdglo 2.5 2453 | 2.03565 1.6 | 1.14639 15
- dJoboJiogemo gbBm 25 8235 | 7.62986 6.4 | 6.7665 7.0
- ®ogYesdgbo 2.5 26.705 | 29.6078 27.2 | 22.4456 25.1
- bJn@dgbo 25 3860 | 3.05872 3.6 | 2.79296 2.8
- Hodogmbigbo 25 4373 | 8.41118 9.1 | 4.68606 8.0
- bgdmgolodglo 2.5 1.726 | 0.61398 0.3 0.32505 0.7
- 0o49M0(dogsbyens) 25 6.710 | 6.57594 7.7 | 7.80984 7.8
- 39bgodgbo 25 0.000 0 0.0 | 0.82477 0.8
- gobdgpodglio 25 1.657 | 1.60523 1.3 | 1.02993 0.9
- 969390H0g0(sbogn 2.5 0859 | 1.1202 0.6 | 0.8678 0.7
- 0mOgdsdglo 25 0.000 0 0.0 0 0.0
- 030M9m0dglo 25 0.567 | 3.37356 4.0 | 6.29264 2.1
- @dsbolodglo 2.5 0.000 | 1.00529 1.1 | 1.04073 0.2
- Lobognosdglo 2.5 3054 | 3.11876 4.9 | 3.77304 0.7
- ododglo 25 3.623 | 4.86155 4.5 | 1.27337
- 30bgodadglo 25 2041 1.47219 1.5 | 0.20187
- gobodgmodglo 25 9.591 | 10.4728 9.0 | 0.40967 0.0
- bygenem@odglbo 2.5 2.156 | 2.93382 2.8
- mg3od0dglo 2.5 1.002 | 2.31544 3.1
- dm@Eemesdgbo 25 3517 | 4.64717 1.3

bg®gmodglo 2.5 0.945 0.1

Oy9bmsgdglbo 25 3207

gdoggaadglio 25 0.926

dobo 3glo ,,bom@ol" 8.75 3.017

033m@F0 Ly 470977 | 222.075 | 254.8 | 649.049 | 433.3
- Obgmosb 447.554 | 211.937 | 223.3|560.123 | 176.8
- 0bg@dooxsbowsb 23420 | 10.1379 31.5|34.6338 | 107.4
- bLmdbgmowsb 0.000 0 0.0 0 0.0
- 09GO Jgmowsb 0.003 | 0.00014 0.0 | 54.2923 | 149.0

J399065d0  (o®Imgdbyeno

030l aomgoeolifobgdom, @m3 2010 (geols gba®3glols asdmdydoggdsd

90 9dBOmgbgdaools 40% -l aossks@ds, bemenm
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9 9dBOamgbg@yools  dmbdo®gdoll bOESd  LoTgogme  8%-L  dosw(oo.
LoJo@mggenmdo 90 9JBOmgbgmyosby deovmbmgbols 5 3dogmaoe gds
Ygbodengdgamos  sbogno  boddangg®ggdols  gJl3gogs@oiosdo  dgygebols,
0ndmboa®9dbyg  gangdB®mgbgdgool  godmdydoggdol b 033m@RF 0l
2obOol badx by, 30Mabmbodgdsdo sy3omgdbgaos  2sdmygbgdygeo ogml
goddogdo  ggmool  goBm@o.  godBoygdo  3gesol  3oMsdgB@gdo
dmgdygos 3bGoan Ned4-Go.

5mbo b0l aomgogolifobgdom g gB®mgbgdagdoggee  dobodby
‘dglolgoo 90 9dBOmgbg@a 00l bo'dygogomdgfmbogro Go®ogols
30mabmboMgdol  IGo@asBm@osbo  bmase  g3mbmdo y@-domgds@osydo
doeganl 9d6gos Loby:

Yi=a,x; +a,x, tax; +a;x, +b (1-6)

Lo
YO —gbobgowo  gagdd@mgbgdaool  LsFmemm@gfmbomo  Bo®ogos
(0gm@o/33d-bm) (1) Vgeofoel
1. 0bgo3ool Lodgome Fmogdo bOel @Ggdso (%) () Famoforl
a . Iglgoeymo Lodsensblim gan.gbgdaools @odgdbyagdols bggo@omo Foeols
bOwols Bgdso
B3 _mdoboaydgddo  asdmdydeggdygmo  gangdd®mgbgdaools  bggo®omno
Fogools bdAol @gd30
2= goJHogoo Gameol bOl Hgddo
b — msgobygoemo {g3@os
a;, a2, az a1 . @gaMg9bools  3mgR03096@gdos,  MmIamgdoi  330hg9b9096
Lbgowolbbgs goJBm@gdol goJbodgdbyao 3bodgbgemdol O™l dglodsdolo
35JBmA0L aogegbol ba@olbl Lad®mabmbem dohggbgdangdby.
I-1,...n {geo
@9309bool 3mgx03096GH0L Aodmbomgm g asb@magdboms Lol gds 0dbgds:
a,xi +a,x;+ax;=¥Y'—b
a,x; +a,x;+a,x3 =Y —b
a,x; +a,x3 +a,xi=¥Y"—b (1-7)
a,x; +a,x; +a;x; =¥ —b

5 & — i
a,x; +a;x; +a;x; =Y —b
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0g  (1-7)  aob@magdoms  LobEgdsdo  hoglgogm  bdoge  Ne(1-1)-do
JoEgdge  godBmdgdol  Lowoggdl, dobo o3mblbol dgogyom dogowgdm
M9309bool 3mgx303096¢gdol Fgdmgy 360d3bgemdgdL:

a;=-0439 a,=-0.51123 a;=0.122 a;=0.612 b=6.722
>d 3098030963 gd0ls domgogolfobgdom Lo Jo@mnggenmdo
90 9JBO™9bgM 9B 03 dsbodby dglslyowo gangd@@mmgbg@yools bodgegom
dgfmbogro  Ho®oxgol 3GMybmbodgdols IDsgoeasBm@osbo  gzmbmdoyye-
domgdoBogyg®o dnwgao asdmobobgds dgdwgyo Bo@Iygaom:
Y 296=-0.439x1-0.51123X,+ 0.122X3+0.612 X4+6.722 (1-8)

Fgbobgogo  gargdHBmybgdyool  LodgogmTgfmbogo  Godogol
30mabmbo@gdobomgols syEoergdgaos g3mbmdoyy@-domgdsdosy® dmwgendo
dgdogo@o  mommgy@o B JHm@ol  3@mabmbodgds. o3 goJBmmgdols
Lbooggdol  (3goegdomdols  3@mabmbo  ho@o@gdbygaos 533 Mm@ gadgbogyao
Jogmom.  doJbodsaydo  sdoxgdgdmmmdols  j@o@Ggdoydol s  Excel
303309H 900 3Omy®sdol  dobgogom, 0bxgasiooll  bOwol  Ggddgdols,
0ndmlbospag®gdodo  Foddmgdygmo  gangddOmgbgdgools  bggodomo  Fogools,
gbgmb  dog®  dgbyowyemo  gangdB®mgbgdaools  ®o@mgdymgdol  bggo®omo
Fogooli 30mabmbod@gdols sg3Bm@gadgboyemo  dJmpgamgdo doomgdgbh b@oan
Ne(1-4)-do dmgdgen Labgl.

gb@ogo (1-4)

dgbobyoo gangd@@mmgbgdaools Lodygogmdgfmbogr Bomoggby dmJdgoo
35JBmAgools 30mabmbo@gdols dmwgagdo

sbobgan gds 9406030 39@-d5mgds@ogg®o dmwgen gdo

0bg@sizool bOwols Ggdsdo Y =-0.75148*Y'+(-0.36035)*Y ?+225.9248

0ndmboag@gdols Fo®dmgdyeno
9509JBO 96962005 bgge@omo Y =0.3596*Y1-0.3517*Y +16.3558
Vogro

dglgoyeo Lodosgnsblim
920.969M00L oM gdya gdols Y =0.3283*Y1-0.1267*Y2+1.009
bggo®omo (oo
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gbGogo  Ne(1-4)3o

bohggbgdo

533 ™M®gaM9boyao

bwgmgools hggbgboom dmzgdyemos gb®ogo Ne(1-4)3do

dogeom
Lodgogrmdgfmbogno Gomoggdby dmdgoo god@m@gdols 3Gmybmbo, domo Jggos ©s bgos

gLy gdyganos

gbGogoo (1-5)

LoJo@mggenmdo dglobyopo gengd@@mgbgmayool Lodygsemdgfmboen Godogngby dmJdgwo

35JBmAgool bodgogmgswosbo 3GMmabmbo

Vaeoo 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
o | bowe
X 111,1 | 106,6 | 104,1 | 112,3 | 103,1 | 106,3 | 110,3 | 111,2 | 107,0 | 1046 | 1081
b@goMo ’ ’
N
%D 110,0 | 1055 | 103,0 | 111,2 | 102,0 | 105,2 | 1092 | 110,1 | 105.9 | 105 7 | 106,2
£ | daoseo
S 108,0 | 103,5 | 101,0 | 109,2 | 100,0 | 103,3 | 107,3 | 108,2 | 104,0 | 1017 | 1052
c | dogs@o ' ’
= ¢ | bges
< 2L1 | 18,1 | 148 | 9,7 | 249 | 248 | 245 | 198 | 194 | 1934 | 19,47
\?é b@goMo
géo\o 18,1 ] 151 | 118 | 6,7 | 219 | 21,8 | 21,5 | 168 | 164 | 1634 | 1647
2%, | dsoses
£ ES 144 | 114 | 81 30 | 182 | 181 | 17,8 | 13,1 | 12,7 | 1584 | 12.97
€5 | begedo ’ ’
bgoo
1,8 | 1,65 | 1,74 | 1,48 | 1,53 | 1,49 | 1,46 | 1,8 | 1,65 | 1,74 | 1,48
bwgoo
- é 1,6 1,45 | 1,54 | 1,28 | 1,33 | 1,29 | 1,26 1,6 1,45 | 1,54 | 1,28
2 C 2
= e c © &=
TP g( c
A
€ EUE2E Jages | 14 | 1,25 | 1,34 | 1,08 | 1,13 | 1,09 | 1,06 | 1,4 | 1,25 | 1,34 | 1,08
g n‘g g
=2 L E 5 begeto
30J@oydo
0 0 0 1 0 1 1 1 1 1 1
(CHEEIY
gbooan  Ne(1-5)-0L  dmbszgdgdol  dobgogom  sggdgemos  Igbobyopo g gdB®mgbgdaools

Lodgogrmdgfmbogn Bomoggby 3mJdgoo go@m@mgdol 3Gmabmbo®gdols a®sg039d0 (ob. Liy@.

Nel, N2, Ne3)
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beg@. Ne(1-1) obgansios @obsdogs bg@. Ne(1-2) mbdmbspag@ol bggodomo Fogools
©s 3Mmmabmbo 2010-2017F§ ©obsdogs @ 3GMmabmbo  2011-2017¢F

bygd.  Ne(1-3)  Lodygommdgfmbogr  Go®oxdo  dglgoyamo  Ladsgrsblim

90 9JBOmgbgmyo0ls ©oMgogegdols bggo®omo Foeools
©0bsdogs s 3GOMabmbo 2011-2017F§

(I-8) gm@dgesdo @bGogn Ne(1-5)-do slsbyero dmbsi39dgdols IgBsbom dowgdaaos
2011-2015  Qaogdol  LoJo®mggerml  gangdBd®mgbgdggdogygse  d5bodbg  dgbsbyowo
9 9JBOmgbgayools LodygoemmIgfmboao Fo®ogol Lad@mmabmbem 3s@sdg@ddgoo, @mIgams
d60dgbgemmdgdo bgws bwgmgdol hggbgdgdom slobygeos cb®oge Ne(1-6)-do.
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agb®ogoo (1-6)

LoJo@mggenml gengd@®mgbgtagdogge dobodbg dgbslbyowo gargdd®mgbgdaools
Lo'dygoemdgfmboao Bo@ogol Lad@mmabmbm 3o@sdgB®gdo

Vgeoo 2011 2012 2013 2014 2015 2016 2017
‘dglolgoo
g0, 9bgda00l
Lo'dgoene 4,1 4,636023 | 4,377681 | 3,896862 | 4,006896 4,1606 4,0381
‘dgfmbogno
Go®0g0

bgos begsto | 4,305 | 4,86782 | 4,59657 | 4,09171 | 4,20724 | 4,36863 | 4,240005
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