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6 B0l OgbOLYdD dbgd > 1)
Bmgga00 67 $000  [28O700L OaLgOLgdty @eggdbgdgee 3mdieg®o
xmboo
6&9am0Mgd Lo39bL bogdo (PPM) s6Bg3560L
830900 65 51800 ||°BO0RO0OIRIO basgBlo gmbegbo (PPM) sRggebo
0530LBLHOO”
®dm  Lobgd ) Bomd R
0’)*06)580)0 58-60 ~$600 39MOoM O (8)3 o Q05O QMO0 Qo 5050
0bgwszoom

Pgoem: 53¢mG0oL doge dgygbowo

33e930L 99990  ©IILEGHWMES, MM MEbmmEo dmywgdol dgdsbozmemo
39083965 LogoMmM39eml 30MMBYOT0 565953930605 O 5930WGOIE0S T30 5I3FO(300

5QPOMOMOZ0 930bmdozmemo Qo ©99MyM5TOI0 0530199396 909000
3°035¢obobgdom.  Boob3zgbBHogom  3mo@03zs  FoMdmoygbl  Ladgblbom  Loli@gdol
99393G056mdoL JoM0MS© FobALEBOZMGE GodBHMEU.

5b65¢00Bds 5B3965, MA Logdorm3z9wmlb Lodgblom BMbOL 3mMERGEo bolosmYds
3™bLgM35¢ 0o BEGHMMIEGHMOOom, LssEg M0boMYIL B MHolZol 0bLEHMIgbEgd0.
Lododmggermdo LboobgzglBogom Logddosbmds MgamEo®gds 15356Mmbdgdwm BsObmmo,
OmAwol  gotyargddoi 2023 gl aobbm®E0gwgdmeo  MH9xnm®dol  J9gyoQ
Bodmyood@s Bsdo GHodol 3mOHGHBIwo —  3MbLYMZ5GHO0ME0, dIWIBLYdIMWO  ©d
©065303160. gl dm@Egwo dmbsfoggdl Lodwmomgdsl sdgal, Ls3MMIMO SBs3oLy s
MoL3oLsdo  9gMIOL o395 olfobgdom  FgoMbomb  Fsmmzol  bgwlisymgwro

LEHOGIPO0o.
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53mbOoL 59EH03900L 29MaMR30E0 s 0bLEMANBEHWWO obsfiowrgds dommomgdl
3mOGBIolL  ©0390LB0RO30MGdIMW  BEAHMMIGHMOSDY.  s0bodbmwo 30 sEILEHMEMYOL
AWMISWMMO  ©039OBOROZSE00L oo  BsMOLbL s 5T30MGOL 5P MIMO]
930b6m303796 MHoL3gdDY M0 MEGdSL. 06393 0E0gd0L 3B0I369wm3s60 Bofowo
396m53L9d0s 538-0b, 93MM30LS s SHBOOL A9630MEMYOME BIBEMGODY, Bo3 5030MYOL
SRA0WMIM03 930063036 3909 ©9M30©JINGdsL. MMI3s, B0s BBEMOL oo,
3903 JoMHOMIEIE LBobgmIFoRm MdWOYs30gdLs s BsdB3M I3MDOEHIOL dMmOo;353L,
90900mg0L  BodoMmM39wMml 3930350l B5HEOOL  gob30056MgdOL  do  Mbgly s
39D0MME 03300099OMBDY. LHGOMITMOOLM YodMm(3OEYdS, 39MHdm© 3990, s30-
obs 5 93BG O0L FoQ5E0MYOO, 5QLEIMYOL, MMA otmBo@gdwo Ladgblom Lolidgdgdo
9939996905 ,,LoEMEbEOL 30300l LEAMOGJROSL, LESE bSOl ToBJdLMID MM 5J30gdoL
fowo 3mm@xBgwdo 330090 BEBOWMEMO 0bLEHMMIGHEHIOOL LolocygdT M.
QQO053M50s 1.

30360 Ls0b39LEB0EOM LEAMGIR0s — 5730gd0L oo slsgzol
dobgzom
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5gd30gdol fogro 3mmExgmdo (%)

=—300)N0 599 (401k) 3L EBH®oos (MySuper)

Pgs®m: 9996005 530l dogm APRA (2023), Swedish Pensions Agency (2023), U.S. Department of Labor
(2022) o> OECD (2023) 8mbs3g0900L bogwmdzgemby.

Uodgblom  Loogab@m  0ygbgdl 66350 MbB0sE  MHoL3-09bgxTgbGHOL Mg,

MM3go3 dmoEegl LEAMGHIR0, BodsDMHM, LEIMIVOGM S 0330VIOMIOL MHOLIGOL.
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3OGHRIol  d3MHIbMIGMdOL  Tgbonsbgdws  o8moygbgds  obgmo  msbsdgMmagy
d90MmEad0, MOmamemoass Value-at-Risk (VaR) s ULE®9L-Gob@gdo. 3603369¢mg560s
500603bml, MHMI  Jermdowmo  FHgbgbEogdol 335335, Bmbo d9ads3l  ESG
(3969933000, LEEIWMOHO S BFSOMZIWMOOMO) 300EHIM0MIGOOL 0bEFEJAMOMGISL
Lo0bgglBHoEoMm  3OMmEgldo, Gog bgwl JgmHymdL  4MmI)E350050  FEYMIEMBLS
093135300 MHol3gdol 999306M905L. 35650M0 s 3mEsbEoIMHo BMbgdOL Abs3L,
0639aM0M9dmo  MHoLZgdoL  Fomgzgs LodMogdsls odergls,  LoobzglGogom
39005093930 9gd900 0o 0dbsl 965 FbMEMmE M3 g35000560 TMYgdol, 9689
LoLEBHYIMOO FEYMIOMOOL o3 olobgdoo.

35®0o 2. 15396LoM BMbYdIOL Lyob3zgbBHOEOM 3MOEBHBYOL TgEIMYd0MO LEOWJGHIOS

9399965/ 59J309%0 (%) | MdEOoYs30900 5@ IMbsGomwo Lsd. ROI (2023, %)
53mbo (%) 59303900 (%)

Logormnzgwm
(533500 35 55 10 9,8

LooggbE ™)

83990 (AP7 85 10 5 11,5
Fund)

3o (CPP 45 30 25 10,9

Investments)

Pgstmgdo: OECD (2023), AP7 Annual Report (2023), CPP Investments (2023), APRA Statistics (2023).

Ls0b39LGHOEOM  FggagdoL  bsEoBO  5B39690L, MM LodsBrmzguml  Ladgblom
53mbds gMbd3ombo@gdol 3039w fergddo dosmfos 3mb3mEM9bEme 899mloger0sbmdsls
(ROI), 653 ©:95¢06 450mbo@gdsdo 509853gds 0bxwsgool 35B39698gwl. dowgd o
09092900  dommomgdl, O™  gmbool ROI 3063996096 Mos  Log®msdmEmolm
U396 EHYdD 39056M9d0m Qo 5Q3LEHOHIOL Lobgdol 130656LmE
LoEMEbWOLBsMOSBMBSL  Lofgol gBHo3Bg. 2025 Farol dmbs39dgdom, Rmbool doge
39690060900 LsMygdgwo Me3Lgdsos OECD-ob 43996900l bodmswm 85639690 gdmsb,
53 SLEHMMGOL s®BIMwo ©039MOL0R035300L IMPIOol 9BIJEGH0BMdL.  bMowo 2
Sbobogl, ™A Lodo®mmzguml badgblom Bmbol Lyobzgl@Gosom 3mMERIWO FgsMIOOM
30bLgM35¢ 00 2563056090 J3994bgdmsb JodsMrmgdom, Mo3 obs30MmMdJOL B
MoL3L, MM B3V FMHIJ35060 FoLoe0 58MbIRIOOL 33D 30SWU.
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L59M5dMMHOLM 365JE035L00b FgEIMYO0m, LodsMmggaeml Lodgblbom LobEgdsl 5J3l
33963050 9BIOOML 54303900l ©039MLOR0I3E0S s BL0b3xBEOE0M 9539dEH0bMdS.
513360l Lobom  Fgodergds 00g3sL, MHMI  LolEgdol Fgdymdo  gob3z0msMgdolm30l
36003039 3609369 m35605 SeGHIMbIGHOM™  5d3H0390d0 — 0bBOILEHONIGHMEImE
36MM9d3H90d0, 3960dm 3530FHowbs s MdMog Jmbgdsdo — 0b39LEH0MGOOL FYgds. gl 96
dbMEME FOBOEOL 3MMOEGHRIOL  O39OBOGROISE0SL, MsdgE bgwl FgMHymdl dos
93bmdoz0l 063N BoMGH DBOEIL . s®LYdMwOo 2odm{i303900L I3, MHMYMOOES
1535 YEM GHOLBZYIOOL FoMMZS S IMBsFoWgms BOBBLYMOO gobs5PEGOOL EMbOL ST gdy,
396530603790l Lodgblom LoliEgdobsdo LoBMASMIOMH030 BEMdOL FobdFHI0EJdLS s dob
3390350056 530bBLME LogmEbEolIbsGOIEMASL.

6596030l dgLsdg 19300 ,©YOMZIO00 Ls3xblom dmMER Ol I>MIMZ0L dmgeols
090m053905”  9BoeoBTs  9B3965, MMI LosMm3gEMml  EIM™3gdomo Ladgblom Loli@gds
bolosMYds 59303980l BMEOL  LGHdOW Mo  Ggbwgb300m, o3  F9B30MMIGIMWOS
MmamO3 99bsGobgdol BMom, olg LsobzglGogom dgdmbsgeom. dmbsigdms Fgg3aligds
80900m90L, M3 BMBOOL VOMJOIWIGOOL BOS 5¢YBs3Yds dmbsfomgms BOHOL FH9adl,
53 50LGHMJOL Loob3zglE0E0M 3mB3MbyBEHOL WIIBdOM Fo3xgbsl.

Bo3gblom  LosggbBHMml  30bsblGmo  Bmboggdgdol  sbsgroBo  sB3969dL  5gE039d0L
065303196 BMsls — 2023 ferol s330LE™Lm30L B3mbds 3.85 M wo®l doswfos.
Q0530535 2. L3gblom LsRIBEML doYRIEO (A s®0) s BOMXIEHOL frrorMo BHOL
&9930, 2019- 2022 fHengdo
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Pg56: Lodgblom bosagb@m. farow®o sbas®odgdo, 2023
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0530585 2 sbsbogl Ladgblbom bdgdsdo 25§936M05690MWMs MoMmEIbMdOL 0bsTo3sl M™Ol
FModo. Homdmaqgbowo dmbs398900 30m0mgdl LoLEBHIIOL BEHSdOWVIM FoRIOMMYDSDY,
53 3963060MdYIMW0s 135w YOI JmbsfioErgmdols dgdsboBdoms s OLEYTGdIM™
939306030 BsOMMdom. sbseobo 5839690L, M dmbsfowgms Momgbmdol BMHs
bsbosmYds 196308 I3MIME0  50B535¢0  B9babzoom, M3 Fommomgdl  LolEgdol
0bLGHOGMEONO  o8YgsMYdsLy s AMLELEGMIOL  Bs®IVIEMdOL  BOHIBY.  Ladgblom
LobBgdol sbdEedol BeMs Jdbols obsbbrMo MglmEmLYdOL IMM39d0L bygmdzgwl s
0oM03m5096L dolo aMdgerg5000560 IEAMIOMBOL JMmM-9Mm F0bs30oMHMO.

0530585 3. Lo3gblom BMbETo 9399999 0MGOMEO Msbbs (FeME WsM0) s oo BEOEOL
&9030 2019- 2023 engddo.
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D960 Lodgblom bosagb@Em. farow®o sbasmodgdo, 2023

0530535 3 sLobogl Ladgblom gmbol 5d&H03900L (R0MYdMEdOL) 0bsT03L, HMIEo3
$oM0mo9bl  LoliEgdsdo 5399990 gdMEo  BobsbLwWGO  GLwWOLYdOL  TMEMEEMBL.
dmbs39dms 9bseoBo (3boymBl, HMI BMbOL VOMYdIMWIds 0BOEIds MBO™M LMLRO
39030m, 3000609 JMbsHowgms MomEbmds, MoE FoMOMGIL 965 TbmeEmo J9bo@obgdols
BM©sDY, 90339  LLobzglBGoEom  Loddosbmdol  ogdom  9BJGPY.  B™bOL
00090 gdol  ©0bsd03s  SILGHMOMJOL, MHMI  IYM™M3g00mo  Lydgblbom  LolbEgds
R6J30mboMmPOL  GmymOdE 3930300l BmMIoMdol  989gdGHosbo  dgdsbobdo o

BHMB39gmxl 5903900l MgoeE DML AMHAGE350056 39M0m©do.
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05058900l JgoMgdomo  sboewobo  sB39bgdL,  GMI  Lodgblom  LolEgdol
3963000060905 bolloomgds  GMmamGE  Imbsforgms  MHomgbmdol, slggg BobsblmMo
593H03900L BOHOom. 5FsLMb, 59BH03900L BOHOL MBOHM Foswo 3H9gddo oMol
Lo0639LGH0E0M 3MmI3MbBY6EHOL 360T3bgEM356 MHMEBg LobiBgdol 9339JE0bMdsTo.

d0mbgogs  93oby,  LLobzxBGHOEOM  dMoB03s 9T 9BHI3BY  bobosmYds
390053560900 LOBROHMBOWOM: 54303980l 63% obMH3LGOM0s LHdIB3IM Y3MDOEJOLS
@5 LBgOEG0R80353H9080, bmmwm 16% — LsbBsHBobm  M@dWOoYs3098d0. Sbgmo  3sborGo
LEAHOSGIP0s, MMIgwog  bsfomdmHog  23630MMdgdMwo  ogm  LsobzgbGoEom  LEdFMU
©5303309J3HJooL 3056930, A4MINE350056 39ML3gdBH035d0 Tgoiegl 0bgwszom®O
3999983569MO0L MOL3L s 5d30MYOL 3960l MYsEMEH AbY039IbIM0IBMBSL.

39bLO3MPMGIMWO YMMHOEMIOS 55b30egd oy LoLEBHIIME dMIBIIOEMDIDY,
653 399Mm0bs@s MOL30sbMdOL Jobgwz00 3mOGRBIWYdoL FgMHbg30L 350l 2028 Farsdwy
395350090580. gl BJAHO  F0POMGIL  3MMOHEObs3o0L  Bo3egdmdsby  Ladgblom
L5529BGH™MLS d 5Bl GdgE bgErolgEgdsl GO, 1939 dmbobrgmdol gobsblvyMo
36™d0gM9gd0L sds EMbyby.

L50b39LGHOEOM  989BHOBMIOL  bsEOBTs  9B39bs,  MMD  Lodgblom  gmboo
BMHM639gmxnl IO Mo )H  58Mboggdl, o3 IgBHgL 39MHom©To  50gBsBgds
0bxwosool 858396909, Ladgblbom  sbsBMYgdol  0b39LGH0MIOOL  9B9JEH0bMds
©M™390000 LobEgdol Ho63s@900L B6TI6EHIMH0 LsbMTos. 0go 2oblsbw3zmH3L, M
65909650 M990 MM FoMs0gddbgds dmdosdqoms 89653sbgdo 4MmIxE350056 BobIbLE
59303905, O®MIgdo3 3o  0dbgds  0bgmogom®mo  [bgboligsh.  LodsGmggwomls
Uodgbbom  LoLEGgdol  LoobggbGogom  dmeoGozs  bslosmEgds  g3mE30EmO
39630m56M9000.  0go  oMEsTs350s  3MmbLgMZsGHoMEo BoEymdoEb MM
©0396L0530(306090w0 LEOEHIR00L39b.

396mb3gdmdom oblobLgOHo Lsdo GHodol 3mOGBIwo  (3mbLgm3sEH0Mo,
505 bLYdNMEO s 0653039M0) 0drgzs MOLZOLS s 58MbogIdOL  M3EH0T0BsEOOL
d9L5dGOEMBL 3969530305MMS S153MOMOZ30 LGHMYJEHMOMOL Fom35coLobydOm.
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3bMoo 3. LsobzgbBHOE0M 3MMERIGOOL QobsHoergds (2023)

3b53MOM030
306 ol 3o3o NN 0o 533039030
OBICOL O fio B30 flowo 236039
Fo@oEMoli30560 — 9430gd0L o
0658037960 B505@0 fowoo 40 Her50009 76%
Q505¢bLYdMEO Lodmoenm MHob3ol 3mdEngwo | 40-50 fgero 15%
Lobgendfogm mdeoys30900, o
3MbLgO35EH0o ©03c %0000 50+ 9%

D960 LodoOmnggaml badgblbom Losgqb@m

909bgs350 0dobs, ®Md 2023 Herolbom3zol 503900l sdBMEWEIMHO MAMSZEIGIMDS
(76%) ©0bs3036 3OGHRIDY dMmEOMES, MJomMo 1oob3gbBoEom LBYIMsmo 333
oo 3mbLgM35¢0BIbY  dommomgdl.  39Mdme, 2019-2023  (ergdol  gotmsdsgow
3960m©do yz9ws dmbsfoeol oghmgzqdrmo badgbbom sd@ogo LogswgdvIemm {gboom
Q535¢M0L3056 0BLEHMMII6FHJOT0 0ym ASBbMOgLYdME0, B1o3 MEOEYdgo 0ogm bobEgdol
900500 Lofyobo  bMdOL  BsTMBOYsE00gdWSs©, 0d3s  DOYLgs  Fogdlods®

5dmboggdl.

3H®0o 4. LobzqLEBHOEOM 3MOEHRBIWO

3O GHBIO 3mOGRBIOL BMIs Bmobocr®o 950 59mboagd0
(@o60) 50mbs 900

30bLYM35EH 0o 5997,5 derb 11.6% 9.5%

Q5055bLYdMEO 33,5 derb 12.8% 10.7%

0653039960 33,1 d¢mb 13.6% 11.5%

P95602: Lodo®mnzgganml Lsdgbbom LosgabGm. farom®o sbystodo, 2024
Lo0b39LGH0E0M LoddosbMdOL 92739dE0BMBOL MomMmEIbmdMoz0 TgxsLgds (3bOOEgdO

3—4) 3boymxyl, ™I LsoggbEH™Ad F9dwm MO0 IPJOOMO 53MbIYJOOL 9bs®Bmbads

218939b Hergddo.
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3H®0o 5. Bsdgblom 59303900l 58Mbsygd0 / 0bBws30s (2019-2024)

oo | Bndobosgrr®o sdmboggdo (%) | 0bxgasizos (%) | Mgowwemo sdmbogqdo (%)
2019 6.1 4.9 -0.8
2020 12.9 5.2 10.2
2021 9.5 9.6 -3.9
2022 7.3 11.9 -2.3
2023 12.3 25 11.8
2024 11.6 1.9 9.5

D960 Lodomnzgarmb badgblom Loogab@mb farow®o sbaseodqdo

39bLO3MPMGd0m 5B Tbs305 2023 s 2024 Fergdol dsB39690¢qd0, HMELSS
95> 5dMboggdds glodsdobs 11.8% s 9.5% Fgoaobs. gl dgga0 woEfHowmo
396300009305 939456530 0bBws300l ©Mbol d339mGo  Fgd30MId0MS @S BOWOWO
Bo3MmM3EIbEGM 96533900900 Lodsb3Mm ©I3MDOEJOBY. M3, 2021-2022 ewgddo Forowro
06xws300L 306MM39dT0 MHYo)Mo 58Mmbogdo Modymuomo ogm (-3.9% s -2.3%). gb
390920 9000, 90L 5RA0WMOM03 RIS 05O BY 39053561900
©59m3000909wgdol  MHOL3YdDY.65d0MTo  bobyolidmwos, MM  Lodgblom  Losggb@mb
UEAHMGHIY0s 2022 Farosh MBOM 3OHMIJGHOMMO FobEs. JEMBH B5BEOGODY Fobiges,
oy 0bLAHOGMBHIOMID  sbsTIOMIMdS, GMmymMoEss JP Morgan o Citibank, o
3060390 06393030930 LogMHmsdmMobm 5d3090d0 (foo goobs®s 7.4%-sb 19.2%-
9009), 30990000908 O039OBORO3IS3E00L FJ3PIWMOSDBY. 53 FbM03 db0Id3zbgwMm3569L Bodoxls
0o00mo9bl EBRD-0b s®do 9bmdobo®mgdme 930mmdwoys3ogddo 150 doombo
oMol 0639L3H0MYds, Mg AAA Mgo@obyol dJmbg 54@03900lL d9d39Mmdom MO BTl
bsmolbmdM03g 49mBxMmdglgdsl olsbogl doBbboo.
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050585 4. Lodgblom 5J&03900L gobafowgds 2024 fierol 31 3933l JEYMISMYIMOO)

3°630moMydon doBMdao
23Mm3o 2.0% _moomnbyMa 239M0g3>
2.8% 1.1%

3°6300moMdnmao oBno
2.9%

30dboMydyemo 338mbozemab
0bLEMmH336(H3d0 >33 ccMmmoMn; 1.6

xogdboMmydymo 353mbozmab
oBLHMYBI6HId0 MmoMo; 3.4%

6omo @Ynmao; 2.1%

bLoa3mdadm bogdmpoxzonzo®mado\
39000060 5600M3dn, 58.9%

Pgsem: LogdoMm3gemb Ladgblom Losagb@HmL Hurom®mo sbys®odo, 2024

L59MMSTMOOLM FJIMJIOMO 965E0DBO F0MOMGAL, MM LoJoMMNZgE ML LolEgds
X960 300093 Bs3MmYo0dgool BEoosbgs. 0o BsdmMbgds gsb3z005M9dmo  J399bgdols
L539BLboM FMEYEIOL O039MLBOROZSEFO0LS S BDMOL LoW®dol dobgz0m. 35d0b MHMLSS
OECD-ob d3994699d0 5§30900L fogo Lsdmseme 45%-0s, bogomggermdo gl 953969090
13%-b o6  50gds@gds. ToMm3glb  3mgxn0i309bGo  (1.14), Tdovbgwsgs  0dobs,  HmI
05053054MB0g0g0s 2563000509050  dIBOMOLMZ0L, BsdMmMBgds  olgmo  dmfiobsgg
53mbgdol 35639690 qdl, GMymMmoEss Jobsol CPP (1.35). gl dommomgdl 0dsby, Gr0d

00mMGM  MHoL3OL JOMIMYWDHY d0Mgdwo HBgdgBo dmboggdol 3m@EGgbgoswo x9e
300093 SLom30L9d9gE0s.

33030l 15839 BY 3993390000 JoM0MEO 333mfj393900: 5RO MBMOZO
3930350l 35BM0L I306Mg IMEWMEMdS, 0330OMBOL MOLZO S FIWVIWO JMMOIWS(0S
960m3bmw  93mbmdozme  303emsb.  Lsob3zglBoEom  39sfY39EB0Wgdgdol  dgloderm
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300@0bHgds o IMLEbEgMdOL dso B06BLYIMO gobsMWgds T53HJO0m dM0YMYOL
Jobob.

513360l Lobom  Fgodegds 009358, GMI  Lods@mzgeml  Lsdgbbom  GYRM®Ds
3 Dogologs®Bgs. 3MbLYMZoGH0Mds FoEAMTd Lofigol 9@S3Bg MOOHMb39wym 3530350l
5335 093d  3MIY35000560  FEPMOIPMIOLIZOL  HMEOEGOJ0S  BEAMOEIFOXO
39L3WS  BIWBLYdME FMEIDY. b 2olbdmdl MEbmmmo sgd@03900L ool
BeMsL, ESG  LEobom@gdol  ©sbghazsl @s  5a0mmdMmHoz0  LBoxmbom  35BMOoL
0bLEGHOMIYPGHMo I35 RIMMZB100L  FBIOOFIOL.  s©0bodbmmo  MBOHWE39wYgmRL
G0oL30Ls s LatIRYGIWOL M3EH0ToEME doSBLL FMBs3z5¢0 39bLoMbYMmgdOLMZOU.

LogPomm x5890, UBodos@rmggeml  bsdgbbom  Rmbool  LoobgzglGogom  3mwodols
0o60m596L daM90 25630005M900L 9Es3Dg dymaxz IMEIWL, OHMIOL 95399dEIOMdS
0DMHEY0s M1 ME530900L 2593306035 MBOLS O BIDBMOL Qo0MTH3900L 3565EGEIYMS.
BogOHFMOHOLM Q5TMEFPOEYdS 3boymxl, OHMA yMdgu3500sb65 Fo®ds@gdmwo badgblom
LobBgds 9x3Ydbgds 565 FbMEME FoMoo s3MbsRqdoL Jomfigzsl, M99 MOL3IOLS s
LSOO M330TSE dBosbLL, gb Bods@mzqgerml 398mbg93580 M9BbEMsb doomfg3s.
bsd®™ddo 899993539005 063HJRM0MGdMNwo  Sbso@olzMMmo  dmEgwo,  MMIgEos
59605690L  OMM3900m0  Lodgblom LobiEgdol Fgxsligdols s 3MHMAbmboMmadol Lsd
do60m5© 3m33MmbgbAL: 93MmbMAYEM03ME, YIIMAMIBOME s b39bsMIE derm3gdl.

9326m39GHMm03Mwo 3n33mbgbEo 95319196905 MHM0MO H0RIOOL 565¢POBL s dMO(353L
ARIMA 8m@gol  25dmygqgbgdom Bodgblom og@03900L ©@obsdozols @s BoobzqglBogom
399mb53056m00L 30IMBMBoEMGdL. 50b0dbo dmEYEro Lodwowgdsls 0dwrg3s dgBoLIL
9536093mbm803MH0 RogdBHMMgdol (833, 0bgws305, 2533300 3MMLO) 493ewgbs Ladgblbom
53mbol 8909290b9 @ ©EobEgl s TGOl  LEHIEGOLEG0ZMMs© d60d36gwm3zs60
393006900.

©99myMon09wo 30d3mbgbEo dmoEegl dmbsbwgmdol sbs3mdMmozo LBEHMWIGHwWGOU,
dm05Md0L,  Lomabols  bsby®mdwogmdols s  9GMIobybs@osbo  dmbobargmdol
06530306 565¢0BL. 50b0dbMEo BoJBHMMGO0 3M0FGH0ZMW 493w gbsl bl Ladgblom

LobGgdol  gMdgE35056  BobIIWME  EOGHZOOMZOLS S FPAMIPMOSDBY. b3gbsOMwo
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3033mb96G0 59005693 d5BOLME, Mm3BH0TOLGHMEG ©s 3MBLYMZsGHOWME  3MIMABMDYOU,
M0IwgdoE 93900 bbgosbbgs 93mbmdogmMo s ©gdmaMex0mEo  3565993HM9gdol
330 gdol  3060Mdddo.  s©0bodbmwo  Boymds  0dwg3s  LOLEBHIIOL  Fobz0MIMYdOL

3 39MbsGH0MWo GHG9gdBHMOM09d0L T9x35L9d0L Bodogdsl s BEOWE39wYgmRL Hobgdol
30033 9Jby6 5BosoDBUL.

09099953900 dmEgo  HoM3moagbl M350 xisdBmemM,  0bGgaMogde
365000376 BsOBML, MMIgwog  959MH®0s67dL  93mbmIgBHMmoz  3MMmAbmboMgdsL,
©90MAMR0Y 650D O L3960 ME FMPYIOEMYOIL LoJoMNZIEML OROMZIOOMNO
Bo3gblom LobEgdol dgBslgdobmazol.

Bsdm™dol 33eg30m Boffoerdo goblsgMmMmgdmmwo gmMoegds ©sgmdm Lodgblom
LobBgdol B0doGmo HOLYdMo Bo3oEOLEBHWMO sTMI0YOMEGOOL HIY3sLs @S Fobo
36393500560 FEYMOEMBOOL  ILdIMMYOIL  gd3oMomeo  Imbs399900L  Logdzguby.
3309350 B39, M3 MHgxnmEmIol Lofiyol 9@s3Bg (2019 Fgwo) Bmbool FmEGIoEMYdS
3903390 BLOOMMEG)Bom  [o®0odsmms: 3m@abgom®o 1.7 doombo dmbsforosb
30myM535d0 dbmerm@ 960,394 3060 Bsghom. gl 8ymdsdgmds 496306MH™MdJdMWwo oym
dOMIoL doBIODY 9MBYIMWO VSO 5d3H03MDOMS S FMLObEgMdOL MBbEMdEMdOM
53mbol gobsblmmo LoEmEbwolbs®osbmdol d0domm. LEGHOLEH03MMO Bmbs3999d0L
3b65¢0bom, LobBHYdosb 164,096 3060l gobigers LmMgE 98 gaBMYIbrMo BoEHMMGO00
094™ 3563060HMdGdIMO.
3b®owo 6. 0bxzmMs305 LBo3gblom bdgdsdo 29H936056930l s BMbOL WoMgdIgdol

dqLobgd

Lo 9b03oMo dmbsfioerg (2019 Herol 1 056300056 31 939036 0L 960,394
Bomngeoom M90LEGHM0M90E0)

396M3dm bydBHmeOo 737,774
Lox O™ bY@ MMO 222,620
b bogoerm®mo 4olvyero 164,096
396Gdm  LydBHmeo 121,841
Loy s®m gd@Emeo 42,255
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b gmbol oMgdmEgds 508 b

3o dmM0ol sMOEbMEo Latygdgero 17 9¢wb

gt LodommzgEml Ladgblom Losggb@m, 2019 ol sbystodo

gb®owdo dmEgdmeo  dmbs3gdgdo  slsbogl  Ladgblom  Lggdsdo  dmbsfowgms
50m9bMdols s  Lo3gblom  BMbOL  MWOMYdMgdol  ObsToZl MMl  FMHowdo.
5060360 dmby399980 FoMIMoaqbl saM™39000m0 Ls3gblom LolEgdol gobgzomstgdols
doM0mMO©0 06©0353HMMHIOOL GOHOMDOMdSL, MMIwgdog 0dwg3s LoLEGHIIoL BobsblrmGo
900 M50Md0Ls s BOEOL 969630 gdoL TgxrsLgdol LodrsEgdsL.
9mbs399ms 5bse0oBo 983dbgds MG JoMHOMOE (33¢OU:
1. bs3dgbbom ULdqdsdo o)9300569d0Mms MomEgbmds — MMIgEog sLobogl LolEgdol
0BLEGHOGMEONIO 29BIODMGOL s IMVBsbEgMdOL BosHMMEMdOL MbL;
2. 1539bbom GMbOL dMEosbo VOMGdIMWgds — GMIgwoE HoMmBdmoygbl ogxMmzowo
5d3H03900L  BmEME@dSl o dbobgL  BMAMOE  T9bo@obgdol, b3y  LsobgzglGosom
89093900L 9ONMBLOZ 9JBIIAOL-
50b0dbo  (33¢09gd0L  gMNMOdWO30  Sbsewobo 0dwgzs FgledergdErmdsls  Jgg3elicogls
©oMOM3900000  Bo3gblom  LoLEBHYIOL  ob30MsMgdOl  GMAMOHE  MIMEIbMdM030, 0l
5306560 s13gd@9do.

bo39bLom BMbEOL BEYMIEMdOLS s 9B39JG0BMBdOL LsdgEboghm oLLdYMgdOL
30Bbom, B5EIMS MYAMIB0ME0 650D, HMIol 39939Mmd0ms3 49B0LIBOZMS Fmbol
99%393H056MdsBg mddgo oMo FBogBHMMGOoL  253wgbols baGolibo. MgyGmglmwo
3b65¢r0Bolsmzol ©IM30PIM  (33COOP  dSVJIMo  0gbs  Lodgblom  Rmbool
99%39dB05bMds (YY), bmwm dsbbg 9mddgo  ©9M3000939 (3300 YdS©:  Lodgblom
39653960l ooy (X1), M31a9ds 0639303000 (X2) S F5EHOL 253300 3MMLO
(X3). 390306569 0d956, O™ JoOmmends Lo3gblom 3MMyM8s3 3998905 2022 Fewosb
50{ym, L39gblom dgbsobgdol LoobzqalBoEom 3mMEBHBIol 039MLOTBOISE0S JoOE

©5 Mbm®  Bobosb Jowswrgddo  ogMdgrs 89dgy Hrgddos,  3MMPBbMBoMmgdOL
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9ol dqLoddbgws 93mbmagEHM03Mw sb5¢r0Bdo J5dmygbgdmeo odbs 2022 s 2023
ol ymzgamzom@mo Lsobgzql@oEom dgamlisgswo s Bsdmysmods d93gyo Loboom:
Y= a +f1 Xi+ foXo+ BsXs3+er
bogesg,

> Y (ROI) — ba3dgbbom g3mbob 9139JE0sbmds;

» X (Pension contributionst) — Bo3dgblbom 99bs@sbo;

> Xz (Return on investment) -+93293905 0639LE0(3000055;

> Xz (EXt )— 35330000 390OLo.

5093500  domds  MBOHMO39wygmxkl  bMmdol  sdswo  ©Mbol  GHMIBLBMMTE0L
9306m39BHM0 395 ©oLYdMMIOIe F9935L9050. F0LYdMOo FJIRJOO SQLEHIMYOL, MI
BHmOs 99MBgmeo LoobgzgbGoaom LE®o@ga0s s 3mMOHBHRIOlL ©039MOBOBROZIE0S —
MOMaMOE 5[0 ™dM03, 0lg LogMmITmOHOLm d5HPMYPBg — [omdMoygbl  Ladgbbom
LobGgdob gobsblvmo 253dwgMmdol 9Hm-9MH oMM [Hobs3doMmMASL.

gbcowo 7. Lsdgblom gmboby dmddgo Bod@Em®mgdol bGs@olEolzm®o dmbsigdgdo

Y x1 X2 X3

Bo39blom

Bmbol 0308900 3963L000
30000 | 9939JEH0BMdS Lo39gbbom dgbs@sbgdo | 0b39LEHOE00 | 3MMLO
3960M©O
2022-| 0,73 1781000,00 282,00 3,05
2022-I1 3,14 1838000,00 300,00 3,15
2022-1vV 3,81 1908000,00 318,00 3,11
2022-V 3,32 1971000,00 329,00 3,05
2022-VI 3,41 2040000,00 329,00 2,95
2022-VI 2,99 2101000,00 336,00 2,92
2022-VI 3,14 2167000,00 346,00 2,76
2022-VIll 2,99 2232000,00 374,00 2,90
2022-IX 2,77 2294000,00 369,00 2,83
2022-X 3,26 2369000,00 397,00 2,77
2022-XI 2,70 2433000,00 418,00 2,71
2022-XIl 3,16 2510000,00 438,00 2,70
2023-| 3,18 2591000,00 460,00 2,64
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202311 2,70 2661000,00 477,00 2,62
2023-1vV 3,01 2744000,00 492,00 2,56
2023-V 3,28 2827000,00 510,00 2,49
2023-VI 3,18 2917000,00 556,00 2,59
2023-VI 2,73 3003000,00 628,00 2,61
2023-vi 3,01 3086000,00 680,00 2,64
2023-VIll 3,91 3773000,00 305,60 2,62
2023-1X 4,24 3930000,00 247,05 2,67
2023-X 2,54 4030000,00 260,73 2,70
2023-XI 4,46 4210000,00 295,84 2,71
2023-X1l 3,32 4350000,00 431,63 2,68

BgsBem: Lagstmggaml Ladgblom basggbEm, bsobgglitogom 3nkEagmo

BGOGOLGH03MM0 dMbs399900L LoI30MOL 2odM, 33¢g30L FMbowrmEbgro dgwgaol
3394306 8909396 dgLods30LMdOLIMZ0L 30039 0RO IYOBES POHMOMO 11YMH0gdOoL
LGHOEOMBIOMEMBOL BEYMTIMYMDS.

Bo8Yo0d@ 303mmgHgd0:
(HO): 06000 gcos 56 560obL LEogombstvwo;
(H1): o®momo ighos s6:0b bigsgombsGomeo.

OMOomO BYIOH0JOOL M55303900L Jobg300 BHMIBPO s LIHBMBMOMBDS 56 oLsbgds.
3033099390 3OMAGMsds Eviews-ob go8myggbgdom bg®mogdo 999mfdws ©o30-3w9egcmols
APBAHDBY, 3009005, O™ P (5¢0dsmmmds) Y39ws (33¢00@0olam3z0l bogargdos 0,05-bg
30533030 1. OH™omo LyMHogdo

Y
4.5

4,400,000

4.0
4,000,000 |
3.5
3,600,000 -
3.0
3,200,000 -
2.5
2,800,000 |
2.0

15 2,400,000 —|

1.0 4 2,000,000 |

0.5

\\\\\\\\\\\\\\\\\\\\\\\ 1,600,000 47— T T T T T
24

700 3.2

3.1 4

3.0

2.9 4

2.8 -

2.7 -

2.6

2.5 4

200 -4

———————
02" Toa' ‘06 ‘o8 10 12 14" 16 18 20 '22' 24 02 04 06 08 10 12' 14 16 18 20 '22° ‘24

Pgo®m: 990096005 53EMMoL doge Eviews-bLEs@ob@ozweo 30ma®msdol bodwyswgdoom
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bodgbom  gmbol  989dGH0bMdsBY Imddgo FBodBHMMmGdOL MR 3MO
3bseoBo 9639693, MM OMmomo LMool BmaogHmo dmbszgdo 96 Fgglodsdgds
UEO30MbsM¥MEMdol IMmMbM3b9dL, Fo36sd LygHmM LYMsMO  FMm3W)bgdoL Asbgzoms®mqdols
d9L53530L05. FoROOMOE, L139bLoM Fqbo@sbgdo (X1) BOPIOs OMLMLD d0dsMgdsdo,
bowm  aM0303%g bsBg9bgdo 933960 FoBgds  Badgblom 3GMy®msdol  8969530305MM
BOOOL 35300000, 91939 BOOOs BoobzgbBoE0M Jgdmbogwrgdos (X2).

dmbs3908ms MMOmO BYMH0GOOL BESE0MbIMIMdOL 2sblodE3039dws© dgdmfdcs
39B9MMIOIEN0 O30~ BYIEIOHOL  EGgLEGO.
3HO0O 8. 497350000 O03ZO-BLYIIOHOL FHJuEob 9092900

(335900 t Crit t Stat P(probability) F Stat Akaike | Schwarz | Durbin-
info criterion | Watson

criterion stat
y 2.99806 -3.6.9072 | 0.00000 4.77105 15.08373 | 16.07111 | 2.384639
X1 3.004861 | -4.05406 | 0.00053 16.4354 26.54108 | 26.64026 | 2.008563
X2 3.004861 | -3.79931 | 0.00094 14.4347 12.00165 | 12.10084 | 1.873354
X3 3.004861 | -5.60511 | 0.00002 14.1733 24.83824 | 23.84639 | 1.948942

BigsGm: 390360005 5300l dog Eviews-bodolidozo1ho 36mpmsdol byduswmgdoo

95639600 gd0  t LEse Qo t 360003  9ILEGHMMIOL  (33€500L LyMOgOOL
UEGHOGOMBIOMEMBL. S1939 P wbsmmss) 653w0g00s 0.05-Bg.

gb®owdo Homdmaqbowo F-LEs@EolEozol 3609369 mds sl gdl X 3wI5390L
dm60b  bEIGHOLE03MMs© 3609369M3z96  9oblbgsggdgdl. F-LGo@obGolzol bMH@s b
SbEwogl  p-oedsmmdol 99300900, o3 Jdbol Loggmdzgerl Bmermgsbo  303mmgbBol
“56Ygmgzobmgol. Schwarz criterion- X1 (33000 3505¢005, 9B J00mMgdL, HMI Lodgblbom
3965396909  dmgdggdl  Ubgs  RodBHm®m9doz  (90maMexomwo  damdsMgmds,
93Mbm3039M0  3mwoGH03s, ©oLddgdol MbY). (33weEIOL  FMEMOL  53BHMIMOYSE00L
5LOYIBI© ©O030-BMEGMHOL EguEdo FmEgdMEos IMBOD MoBHLMbOL  3MoGHgMomdo,
Aol 360936909006 Bsbl, MHMI ©sdM30©YdYwo 33eso (Lsdgblom gmbols
99%39dB05bMds-y) 930090 OOl OMYMBOm 53¢ ™M3MmMgo305d0  ©BsMBRGb
(33E5Y0M5b; X1 - UBoadgbbom dgbs@sbgdols A9bGHol  dobgzom  bmarmzsbo
333)M3MMHY530d; beaagm X2 o X3-0b ©s®dob mo@lmbol  3Go@gmodo domomgdl
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QOQJO0M 933 MIMMYS305DY. Loghomm xsddo dgMbgmo  3od@mM9gdol  Loggwydzge by
36MMabMBoMm9dol  IMEIWol 53905  OLTZ9O0. L50TgOMMBOL  godgs®mgdolsmgzols
9300 IMEIOL 33LIRIVO FITMIZLYINLOS JOIFOZNLI-

30533030 2. M93M9LE0 3MEIOL (33E9YO0

/
o // /\\ //\ .
-1 ] \/
21/
o2 oa o6 os 10 12 14 16 18 20 22 24
[ —— Residual Actual Fitted |

Pgstm: 99009960005 53@MOOL Joge Eviews-biGo@ob@oznmo 360myMsdol bydwgsagdoom
35303Bg godmbobo dEamdscmgmds 5B3969dl, M3  MYcMglywo dmEIEol

3350900 LBHMMs© sG0oL 996RgMwo, Mosb Bog@0Mmo s LadMmMmAbmbdm  aMsx03900
900356900096 56MHOL SHWML. MYAOIBMEO F9BEGHMEGIOL 356539BHMJOOL ITMI0WIOMW YOS
3960l BEzGMs Eviews 360my653000.

3HM0wo 9. M9OHILME0 565E0Bol G990

Dependent Variable: Y

Method: Least Squares

Date: 01/16/25 Time: 14:39

Sample: 2001 2024

Included observations: 24

Variable Coefficient Std. Error t-Statistic Prob.

X1 3.89E-07 2.63E-07 1.477416 0.0551
X2 -0.000800 0.001717 -0.465901 0.0346
X3 0.063706 1.359854 0.046848 0.0463

C 2.200959 4.828662 0.455811 0.0253
R-squared 0.699069 Mean dependent var 3.124167
Adjusted R-squared 0.778929 S.D. dependent var 0.694781
S.E. of regression 0.666799 Akaike info criterion 2.178355
Sum squared resid  [8.892408 Schwarz criterion 2.374697
Log likelihood -22.14025 Hannan-Quinn criter. 2.230444
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F-statistic 1.656975 Durbin-Watson stat 1.799940
Prob(F-statistic) 0.008199 |

g6 90096005 53EBHMMOL Joge Eviews-LEodob@o3weo 30ma®msdol bodwyswgdom

3b65¢r0Bol  3Om3gldo oI  3965dgBHMgOoL 3600369 Mdgd0  bsBL  MLigsdl

9ol 36033690 ™36905L, obEHMmgds gdMEmMdL Labgl:
Y=3,89E-07 X1 — 0,000800 X2 + 0,063706 X3

9ol dgx3o89053 5B3965, MM 35300g3MmbMT0IMMO (3309 Jd0 (06RWIS30, J93E3OMNO
399660) LESGHOLE03MOs© 603369eM356 o3 gbsls SbEIbL Ladgblom gmbool vd@039dby.
9009090 999900 5BEGHMYOL, Mmd Lodgblom 59dEH03900L 06s303s FoB30MMBYdMOS
OH0amO3 0o (3965396930), 0bg gocg (3530M93mbMT03ME0 45M90M) BodBHmMmgdom, Mo
9801»0mgoL LobBHYIOL FMSZHEBsdBHMOME S 3MB3WgJuH 86gdsDY. Lodgblbom gmbol
998993H056mdol  3OHMbmBoMmgdol  Tggagdol Mg g396@GH MmO  Fobomgds  LoFoGmms
53069l (33€059dL FMEOL  JoDYb-09gaMdMH030 3538060 #MgobxgMol  doByb-
39092036030 GgLGHOm.
3b®oo 10. 36906x gm0l GglbEob 99wga0

Pairwise Granger Causality Tests
Date: 01/16/25 Time: 15:02

Sample: 2001 2024
Lags: 4
Null Hypothesis:
vP Obs F Statistic Prob
X1 does not Granger Cause Y 20 0.763910 0,0034
Y does not Granger Cause X1 0.27533 0,8878
X2 does not Granger Cause Y ‘ 20 9.94807 0,0012
Y does not Granger Cause X2 0.12997 09682
X3 does not Granger Cause Y ‘ 20 1.12759 0,3927
Y does not Granger Cause X3 0.60843 0.6650

Pgs®rm: 9900996005 53EHMMOL Joge Eviews-U@o@ol@ozmo 30mymsdol Lod jswgdom
360906% gm0l JoDBYHMIGOMdOL  GHJLBHO 303 MBROM  SEMTs39dL  Byermgzsbo

303mm9bol 1oMgm@sl, G50  9DdIMMds 0doLs, M3 X1 -0l 8608369mdIdO 56
399M0§393L Im3535¢080 y-ob 36093690 Mdgd0L 3300w gdsl B0l BHME0s. YIsMHYMBOOS
brarmzsbo  303mmgbs, GMIol dobgzom Xz 96 sbgbl gogwrgbsl Y-ol dmdsgoqw
960036900909 (p = 0.0012), 653 5@@LEGHWMIOL 50b0dbmwo 33eool BEsEGHOLEGH03MG
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9600369cmdsL.  9Hm3zbmo 3o EoL  go33womo  3OLOL  Ladomob3oMm  gx39gdEo
3963060HMdgdMos  BoLO  BoOHEO  ZMWHBHOWMOIOM, M3 BOOL 2590 3393WMIL  ©d>
59306M90L 3OMPbMBoMGOOL LOBMBEIL. FMBogz5e0 FM3egbgdols Hobolifotro gobloBMzMOLS
5 39000b393000M35Dg 93300 qdol 99300930l doBbom, 25dmygbgde odbs
ARIMA (Autoregressive Integrated Moving Average) dmgwo. @®momo (3003900l
LBHOE0MbIOMEMdOL FqLsdmagdEsE Bodo®gdyerds ozo-gumg®ol (Augmented Dickey-
Fuller) @&gb@ds  oBggbs,  ®md  Ls3dgblom  gmbool  9839dGH0sbmdol  dmbsigdgdo
UEoEombs®mamo  bEgds dgmeg Gogol  Ubgsmdol ($2°{nd}$ difference) 3o®Hmd9R0.
3ME9O©530L 56500Boms ©s BmEgEol d9MRJ30L 3M0EIM0MB9d0L (Bsguodscmmo R?,
dobodser@mo  AIC s SBIC) bogwdzgen®g, m3@odseem  Lsdmmabmbm  dmoows@
2960LsbwzMs ARIMA (1, 2, 1) (ob. gbOHowo 11).

3b®oo 11. ARIMA Bs360mabmbm dmgeols mbs3999d0

Arima (111) Arima (121) Arima (11 3) Arima (11 4) Arima (115)
36009369 mgsbo 1 2 1 1 1
3™980G0g6GIO0
R2 adj 0,509 0,746 0,404 0,309 0,361
AlIC 1,585 0,966 1818 1,966 1,888
SBIC 1,684 1,114 1,966 2,115 2,037

Bgo®m: 89003960005 536Gl 8096 Eviews-l&sdob@o3eitho 3hmgmsdols bsdeswgdom

9ol 35¢0OMINL SQILEHMJOL Foso ©9EHIMA0bsE00L 3930309630
(R? = 0.746) ©5 3953030963980 LEs@obEogm®o 3609369wmabgds (Prob < 0.05). 2022-
2023 {iemgdol  ymgzgemgomed dmbsgdgdg ©ogmbmdom s39dmo  3Gmabmbo 2030
Peodg (pMoxozo 3.5) dowmomgdl 3603369 mgzsb 3H9bwgbros®y: Lsdgblom gmbools
0b639LEBH0Mgd0L 9x3gdE0bMds ImEgdnwmo LE®mIG ool 30Mmdgddo 56 58396901 3339000
BOEL. LETMSWM JZ9OMGHWo gmdowgds (RMSE = 0.23) dowomomgdl 30mybmbol
doboegd  LOBMLAHY)HBY ©@s bsBL  MUzsdl  LsobzgbBoEom  3mEoE03oL  FoIbgL3OL
Lo FOOHMYOSU.
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365983030 3. Y - ©©59M30009000 (3350l 3O MabmboMgdol gga0

ss
B Forecast: YF
s.0 <7_7)_,,,_/»-/"”"’ Actual Y
I R Forecast sample: 2024 2030

as-|{ - e - Included observations: 1

i Root Mean Squared Error 0.232301
4.0 Mean Absolute Error 0.232301

- Mean Abs. Percent Ermor 5.997021
325 4
3.0
25 T T [ R
z.0

2024 2025 2026 027 2028 2029 2030
[—vF —— =2s€E |

gt 990096000 53BHMMOL Joge Eviews-LEo@ob@ozw®mo 30ma®msdol asdmygbgdom
©53M)30009dJ0 (33¢29©JO0L 3OMABMDBOMYdT (3659303900 4, 5 s 6) Podm3zgomes
L50bEHYOILM Obsd03s:

36593030 4. X1 5903000900 (33eoob (Lo39bLom Jgbs@sbgdo) 3MMybmBoMgdol

9.000.000

8.000.000
7.000,000
©.000.000 -
5.000.000
<4.000.000
3.000.000
2.000.000 -

1.000.000

=]

Forecast X1F
Actual: X1
Forecastsample: 2001 20320
Adjusted sample: 2003 2030
Included observations: 22
Root Mean Squared Error
Mean Absolute Error
Mean Abs  Percent Error
Theil Inequality Coefficient
Bias Proportion
Wariance Proportion
Cowvariance Proportion

267039.2
1477869
4. 009090
0.0471132
0.261475
0477643
0.26088&81

20’

[— %1F ——- x2s.E.|

Pgstm: 9900996005 53@™OOL doge Eviews-b¢o@ob@ozm®o 360myMmsdol gsdmygbgdoom

36553030 5. X2-0059t300090990 33wo@obL (0639LE03E00b 3113905) 3GMmbmbocmgdols

2,000
Forecast: >X2F
1.600 4 o Actual: X2
,,,,, R Forecast sample: 2001 2030
1,z00 4 e - - Adjusted sample: 2003 2030
: I R Included observations: 22
s00 - T Root Mean Sqguared Error 117.2066
=T Mean Absolute Error 21.20800
aoo 4 7 Mean Abs. Percent Error 22 43532
Theil Inequality Coeflicient 0.147065
o4 e Bias Proportion 0.105937
Tl . Variance Proportion 0 368734
e ———— Covariance Proportion 0.525328
-400 - e R
-s800 — T T T T T
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T T
14 20

[— >x2F —- =x2sE. |
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3.4
e e e Forecast: X3F
324 Tt Actual: >3
Forecast sample: 2001 2030
04 Adjusted sample: 2003 2030
55 Included observations: 22
Root Mean Squared Error 0.187409
26 4 Mean Absolute Ermmor 0.157603
Mean Abs. Percent Error 5.895948
2.4 4 Theil Inequality Coefliicient 0.033237
— Bias Proportion 0.891722
: Variance Proportion 0.025409
>0 4 Covariance Proportion 0.282869
1.8 ——-——— . —
O o6 o0s 10 12 14 16 1S 20 22 24 26 28 20
[— %X3F —-—-——- =2sE |

Pgs®m: 99009960005 53BHMMOL Joge Eviews-Ldo@dol@olweo 30ma®msdol asdmygbadoom

29



o Ladgbom  Tgbsdsbgdo  (X1):  ImLoErmEbgwos  gmbol  3s30EoobBsE00l
LEGOBOMMO DBOEs. MEHMEWMOOL 3MIBOE0I5EHOL dsEo FsB3969d9wo (0.047)
SIBEGHMOIOL  3OMAbMDBOL  Fomoew  LOBMLBHIL s FoPomMgdL  LoLEGHYIoL
359 350900L 25R35M0MJdDY.

e 0639403006 M3Magds (X2): 3OHMabmbo FJowmomgdl 3mRgdoL LBsRbsgome®
bsboom®g 2030 fersdg. gu JIbob goM33999c 35MomJLl: Fgbo@sbgdol bMol
ambbg m3m3900L JobodogrMo (33¢r0gds 30560dBGOL 9EBLs3TMOLO® SBHOME
Los0b39LEHOEOM 969X bEGHBY WS WO39MLOROI> 300l WIROEOEGDY.

* 3533000 3MOLo (X3): dmEgwol d9wgagd0 Jomomgdl 9Mm3bmwo 35¢Eol
3996OLoL  Jglodm  QoRLYIMGOsDY. 50b0dbmwo 3MmiEgbo m®Asy 93mbmdozwme
99393 §o6M3mImdL: ghmo b6z, BOOL MEbmre 3sem@Esdo bmdobo®gdmwo
593H03900L 09D MEgdSL s BOOL LsobzglBoEom dgdmbogswls; dgmeg dbMog,
5dw0gmgdL  0bxgwszon® bl s  5930MdL  d9bgBOE0IMMS  IBIBMYGOOL
09596 Y0390 )bsM0BMBL.

506003500, ARIMA 9m©geomgdol 89093900 bsmo  9B3969gdL, ®md  dbmerm
3965356900L DO 956 9M0L 153d5MmOLO LOLEBHIIOL Foso 9x39JBH0BMdOLMZOL. 33939
5QobGMEMdL,  Mmd 2030  (osdg  39M0m©o  3M0E03Mw0s  13bsdgb@Ewco
M9xnmOIGPoLM3oL  LBoobzguBogom  LEMIGHIR00L  F0TIMMMIJI0m.  SMEOEJOJOS
Q505¢39dmbogE0sbo 0bLEBHOMIG6EHJdOL Howols 39930690 Qo 2oLz
9505 3H9dbm@myon®  ©s  LEgHMsdMmOOLlM  O39MLOROE0MYPOME  5d3H0390DY, MV
3o 05360M9300bMm303MMs  Im3gbgdds 96  IMobobml Bmbool  dAMIEMdOL
96OMbBos.

513360l Lobom, Bo@sMgdmmo 93mbmagEHMozmwo sbseobo Jdbols dgstr Loggrydzguls
933965300mM30l, OHMAOlL  dobggzom  LE3gBLOoM  BosIbGH™I  Mbs  IbYOYMU
36MMabMHBoMm9d0L ©0bsdomMo dmEgugdo LsobzglEGoEom 25wsHY39EH0wgd9gdol dowgdols

3639080, 506060 doEMTs byl FgmPgmdl  gMdgu350s60 350 YdMEgdgdOL
99399056 g gdsls O 2o5de0gMHgdL dmbsfocrgms gobsblr® MisgaMmMbMgdLL.
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©3MHM390000  Lo3gblom  LobGYdol  9x39dGH0sBMdOL  3Mm33wgdlyGo  Fgxsligdolsmgol,
6590™Iol Bty gddo  BsBoMm©s  MomEobmdMogo 33wg3s (200-dog Mgldmbogb@o),
Aol JoBoblog  FoMdmoaqbs Imdoeodgoms  (36md0gMHgdol, 305gmBowgdols  ©s
Bbomdol mboli 0abGHOR0EMGds. 330930l 9MBI30000 JOMMIWOMDdS JOMHOMIPIQ
9035309 25-45 {arobl, s glio 25650900l ddmbg MHgldmbogb3gdl.
50bodbmmo  dgmBg3s  MBOWE39egmRl 99900l  0bEIM3MYEHE0L  93mbmdozMMme©
543H0M0 5 06xmMm0MYdME0o Bgydgb@ol 3mbBogool FMowdo.
33w930L 990939  359M3390000  0b6xmEOTs30Mwo  ©IR0E0E0 LoLEGHYIOL gBM-9HO
00053500  259mf39355. 809bgsz50 0dols, MHMI MgRMMI> gdzbo Fgwos dmddggdl,
6H9L3MbEYBEHs 20%-L30L Lbo3gblom Fgbo@bo 33esg 500gdgds OHMYMME TSEHJOIOMNO
BoLISMOO  BZ0MMNO  (F9EOLIBIWO) @S S LOZMMMYDTO  SGLYdMWO bsBMYPO. b
30Mmomgol  LBo3gblom  LosagbBHml IbOOE LMLE Ls3MIMBogsEzoMm LEMIEIFOLS
Loy 56OH™ 0635300l bgedobshzmdmdol sdIE bsMolbDY.
390BO3MPMPIM YO YISL  0ALEBOIOL 0b39LEH0MYOOL 3MMgLoL dodsGom
3OLgdME0  5gdgd0. dmbsfowgms  MIMI3glmdolm3oL  dMbEM35605  IBIBMYJdOL
2306mogLgdols  5MgoEro s FoMM30L  3M0BE03900, o3z FoMOomMGIL  0bgmEmTSiE00L
Sb0dgBHEMOOL sOBYOMBSBY. MHYL3MbEIbGHMs 70% LoobzglBogom s8mboggdl 56 dooBbg3l
5009335165, M3 300306 353806005 3MBLYMZsG0ME Lsob3zglBoEOM 3MmEoE03sl
Q5 9ol 99O G90mbogze0sbmdsL.
dmgdoamodgms  dmmbmgbs  ,89G0  290330035wmdols” s ,063983H0E0gd0L  sMBg3z0L
39L50E9gdEMdOL 99Lobd, 5QLEHWMIBU, QTN LobEgdoLogdo Bomds
3060530M3MM3MM(30)0d 096953030560l Bo6rnemdobs Lo0b39LGH0EOM
390050939301 9d3900l dowgdol 3Gm3gLldo.
33009350 59M53e0bs LoLEGYIMEMO Fodgdol M59gbodyg 35¢3)9aMM0s:
1. 06g@s30Mo Goblo: dmdoswsdgms 6030wobHal s3ysmgdl 9330, GMI JMAGZ5EO6
3960030 EFOMZOWO Mbbs AY039wbsMI0DbMBL ©s35CIYOZL.
2. 0bLBoGHME0MHo MBEMdEMdS: 30JLoMEYds Fodo BMbEOL Tglsdarm 253mEGHMIdOL
56 Lobgdfoxzm 4o6MsbEGH0gd0l 59X IMMZ560 Tgltrmegdol dglabgd.
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3. 350330635000l ©IBOGOGHO: 0bBMMT53008 Jowgdol sdso LobdoGg 5030390l

933900 Lo0b39LEHOEOM FoIHY39EH0W0JdOL LdOg]EIMMIOL Tgbobgd.

901bgs350 69900 3H9bgbiogdols, Mgldmbrgbdms bosfowo GgRMm®Asl
3960boEsgl  OHmamOE  LLoFodm s 39ML3gIG0ME”  0bLEHMMAYPEHL  93mbmdozmeo
UGod0WMOHMBIOLMZ0L. 330093500 ROJLOMGONIO LOTMTsgwm 293d9d0 TP,
Mmd  dmgdowodgoms  goM339o  bsffoero FBo  9M0L  BgdsgmBMmdomo  Fgbs@obgdols
39BOOLmM30L, ™30 Bmbo  YBOHMO3gYMBL  Fooe  5BMbsRJOLS @S B30l
36MMmR9B0ME BEBBIOEU.
U3969M0MTs 650D (B5BOLMEO, M3GH0ToLEBHWGMO, 3MbLYMZsGHOMWo) sB396s, HMI
LobGgdolb  AMAg350560  FEYMIEMds  860d3bgemazbs  9®OL  IM3IOEYOICO
L50b39LGHOEOM 3MOEGH03Ld S EIIMPMOBOME  BoJBHMMGODY.  TMEYEX06YdSD
QLG MES, MHmI  Lbgssbbgs UbEgbs®do LolLEGdol  gob30maMgdol  EHMogdEHmMmogdo
96039369cm3bs  oblbgs3gds. FowgdMwo Fgw9agdo bobl ML3sAL 3OHMPbMBoMgdOL
3603037 360836900Mmd5L 303030l ©oggadzol 3Mmgldo. Mm3GH0dobEGe Lbgbs®do
©5x30JLOMES 94303980l IRJIMGOMEO DO, bmwm 3mblgMzs@omw begbs®do —
LobGgdol IAMIEMdOL F969wgds. F0LYdMWO 2oblb39390900 SEILEHYIMGOL LoobzglBoEom
MoL3go0L  sOLYOOM 253 9bsl  LoLEBHYIOL  JMIJE390D  FEYMIEMISDY. 3930l
7306 gddo  2obLO3MMMIOMEO YMMHO®Ids ©gMdM Mol3gdol d93bogermen  sBoscodl,
Mmdgwog 9moEsgl  999mbogerosbmdol (335905 MBOLy @S dglsderm  dodlodsrEmo
©56535613900L  3OMABMBoMYdL. 33930l MdOgIEHo© FgMBgme odbs 3mbBlgMzsGommo
Us0639LBH0E0M 3MmOEBgo, OGmdgwoy 2025 (ool Imbszgdgdom dmwosbo sd@ogzgdol
98%-L (7.78 9o oM0) 895090b.

53mbol  999mbogwr0sbmdol  sbsgroBds  (2022-2024 (f.) go0mo3wobs  Fomoo
30WGH0wwMds  (8.73%), 53 F0MmomgOL  5d3H03900L  ©00MGIMgdol 3603369 m356
d96Yggmdsbyg (Lodserm@ +9% ™mggdo). Value-at-Risk (VaR 95%) dgommol 459mygbgdom
5030603, H®M3 IboErm©bgwro d5dB0dsIMHO MZ30MO BIMW0 T950039bL -4.38%-U.
900900 89093980 8090mMYOL BMBEPOL Foseo BobsblmGo Hobzol 3MMmzowDdy ©s
53945693l ®ol39d0L o030l 0bsdorMo 0bLEBHMTghEJOOL godmygbgdols 530G MBSL.
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56533030 35005300L5 o "(339¢9d5EMBIOL  JeLEgHobogool” (Volatility Clustering)
Tglobfogeo  @odmygbgdmer  odbs GARCH  (1,1)  Omgwo.  3mbsigdoms
393H96MML3YIOILEGHOMOMIOL  SIMLOIBL3MgEsE  A9TMYgbgdme  0dbs O MYIMOmMIMero
3905d36900.  IMmEE0Mgdol 89090 F0MIOIO  356539BHMgO0L  0bEHIMO3MYES(300
d9009900:

1. bSdsHBm Gobzo (w=0.01): Tshgz9gbgdgEro ™oglEgds BMMIOL Gotywgddo s
30090l 33069, BoaMsd 3903 35605(300D9 B0bIBLME dsDIO Y.

2. 9m3900L 253e¢9gbs (a=0.05): Bmarmgsbo 3563969090 5obEHwIMHgdL, Mmd Mollgdo
MROM 9939 056808 3O mo 3MMm3gLgdol J99R0s, 3069 dmMEmEbywo
9326m303796M0 0v) 3o E03MM0 Fm3900U.

3. MoLgob o0bgmgos (B=0.9): gMMM6 Tosbermgdmeo  dosmowo  dsBz969dgw0
dommomgdl "®obzol bobamdwog IgblogmgdsHg". gl 60dbogl, GMA Fomlmerdo
©59yM0 M0L3900 OELIBL Bo®BMbEds 30d0bsty 39MHom©do, Mo Bmbool
365L39d0EMMMOOL 353500 [ystrms.

33w930L 3609369 mzsbo  Bogbgdss, Mmd o + B = 0.9989, Go3 BoOmNHdL
3005G0EMIOL  Fooero JEYMIMOOL  (persistence) sOLBYOMBISDBY. 5©0boTbMo g0
9B39693L, ®MI Tdm3gool 9BgJAHO ©OMIo by JMgds s 3OMEILO  bolosmEds
30390350056 BodmsEmBY IdMMBIdOL BH9bgb00m (mean reversion).

Lo39gblbom  gmbolL  MOL3-d96gxdbBHO 90 bs FBMIMLOOEIL I3 Y35©06
949390D7, M50 FomnBg 19060905 BOHOL FoMmMZ30L BsBIXJOL S SH05BGOL 5d3039dL.
Bogzao@  930Ls,  LEAHGMOGIY0s Mbs  IRMIBML  0bgMEomwo  Mol3gdols o3zl
3039350056  3gMom@do.  0b639LGH0MGOOL  gowiHY39BH0wgdol  doegds  Ibmerm
390053005630l 065303000 TFPIM0S; HMEFOEJOJ0S  (339WGdIEMOOL  45dmd(j3930
493900L  (HoL3IOL 36539EMJO0L) 39Toz0 dMboGMOMOba0, Moo MbMbzgeymgo
0g65L LoliEgdol 0bLEGHOEGH™E0OO IEAMIPMBDS. MOLZJOIOL 650D 5h396s, BMT LoliEgdol
90M50Mds 3M0GH03MWO© 3OOl M0N0 Boob3qaLEHOE0M OZ9IOLOGROISEO0SLS
95360093630 39600 1EHsd0WOHMIOL Mbyby.
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33930l Loxwydzgwdy IYObEs, MM Lods®M3geml  EsMM3gd0Mo  Lodgblom
LobBgds  bolosmgds  LBEGHWVOoWMMO  0bLGHOGHMEOMMO  ©d  Bobsblmmo  bBOHO.
9306m3gBHMm03Mwo 565¢0Bol 999 ©IER0b®, BIMT Ls3gblom FMmbEOL vd@039d0L
0653035 360336900m3b50 96H0L ©9M 300G F53MM93bMT03ME BoJBHMMGOBY, doo
dm6Hob  06g3Eo3osly s 29330 3MOLOL (330 gdgdDg.  dm@gerol  J9i3slgdSD
QLGS 50b0dbEo (3305©9gd0L BEOEGHOLEGH03MMO 360d3bgEMds s Fomo Fogwgbs
L539BLOM 59FH03900L BMOT0MYDSBY.

3905 530bY, OA06S, MHMI L3gblom 5JEH03900L ©0bBB0ZS 23630MMIYGOME0S
OMamO3 9o (09653969d0), 0bg oty (85360M930mbMB03MYOO A56M9IM) RodBHMEMmGOOm, M3
90900m90L LoLEHYIOL FMH35WRBOJGHMOIME S 3MA3EgJuO 0bgdsDY.
399mb3056Mm0d0L 565¢r0Bds (2022-2024 §F.) 399mogeobs dowowro 3ms@owmds (8.73%),
653 30MM0MGIL  59dGH03900L V0MIOgdol 9600369 m3s6 geygmds®y. Value-at-Risk
(VaR 95%) 0goom@ol  250mygqbgdom ©oa0bs, ®md dmlbswmobgwo  dsdlodsgrmMo
309900 DoGoo 99opa9bl -4.38%-L, M3 5sLEHMJOL 53mbol Jowswo Robsblwmeo
MoL30L 3MMBoWU.

305300l dmEgerol 9993900l dobggom (o + B = 0.9989) oy0bs
35050 dyMoMdOL (persistence) sOGLYOMDS, Gro3 J0MOMJIL, HMI 7obsBLMMO Tm3gdol
989930 ©OMmTo bBgws JOHgds o 3MMEgLO  BoLLMPYdS  FMIGEZ5O0D  BodMSEMBY
©50MHMbgdoL 9bw9gb300m (mean reversion).

900900 990093900 9@ILEGHWMIOL, GMT BoobzqglBogom ®oliggdo FoMdmMoqbl
LoLEBHYIOL BMBI30MboMIOOL MBdOYIBHME TobsliosmgdIEl s Fomo 9BgIBH0b0 FoMMZS
36030399 256L5BOZMH3L Bodgblom BMbOL AMII350056 BEYMIMBSL.

51336900 s Mg3396s309d0

bodgblom Gnm®Iol  3mb3gnE0s Fomdmoygbl dmogmMdol 29adsL  Lsdgblom
MBOHM6390gmBoL 2oIx mdIGISLMD ©935300M9d0m, HMIGE0E SLobogl gMdger350sb
o390l s 0M35obObIdL J39gsbsdo sOBYOME LM EFOSEME-93MmbMT0IMO Yo MBSL.
M9x3mOHIOL doBsbos: 1.oOLYdMEo 396LoMbYIMdOL LOPIMOBdOLAYE 330l Fodw0gMYds
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0b6@gdusgool 99doboBdol sbghazol gbom, Mog MHBMMblgwymal 39bLool Mgowrm®o
dbYo39wMBOMMBIM0SBMBOL  BEod0mem  G9bo®Bmbgdsl. 2. 9m3s35¢00  mMsmdob
39bLombgMgdol MRG@  Jomso  Ls3gblbom  Fgdmbogwroom  YHBOHNYBlgYmEs, MHMIgEoE
306Q53003MM3MO30)MOQ  ©39380090o 046905 ©OLEddgdol 3gMom©do Jowgdwywm
390053596 @ B3gblom RMbOL FMYgdSLMb.

6990L30ogM Lsbgerdfoxzmdo LmEosEOo Es3E30L LoliEgds MM09bEHOMYdME0s dobo
900-9000 doMOoMOEO  J0FsMMEgdol  Ladgblbom  BOHMbzgymazol  Lobidgdol
UOMYMRDY. 49630960 9dM  Lobgedfogmms  AsdmEEowgdol  dgbfisgwom  bso
bgds, @3 Lsdgbbom LobGHgds b 9Rcd™m  Bsgwrgds@  ©sdm30gdMwo  bgds
Lobgwdfogm F9amboggddg s dobo Boddodg 565IMBMBOM ool FMBsz5o
39bLombgMol IOMoLBIM0sE 3gMom©do doMqdvIemo J9amlogergdols bofforols badgblom
R}mbdo  ©odsbEYdsBY.  Lo3gblom  dJmEgwgdo  Ymzgwm3ol  JmMgdIMWwos  J3gybol
bmEosH  93mbmdogMe  dyMIsMmgmdsHg, ol oLEGHMOOSLS S JNWEGHMSDY.
399306569 04996, HMI Lodsem39wMm 3OO0 BHMOOE0JO0L J3995bss FdMdOLS s
930009008 330930l 3Mmbom, Jqlsdsdols dbguo@ smlisgddgero 6oL Ladgblom
BOHMb390gmRsHY LS3MMImO 390mbsgwgdom beHb3o. Lodotmmggermb
©50M9)300093Md0L  OLEHMMOs  SPEmv)  FoMGH030  0gm,  2odmIobsdy  9d9sb
©99myMoR0Mwo  IEYMIsMHYMds  OHMM0s.  3OMABMBO  FMbY390Mms  VOMLYMEO
39bLboom  MBOHWE39egMROLIMZ0L  HMVLbIMDOYEIMS.  TJLdIAOBOE  FOTIMNEGIMIWS©
b5 B0mM35¢Ml IogMmmdol dogH 06030MgdMmo IZMHM39d0m0 bo3gblom MHgRMmMIol
396bmM 309 gds. Igufogaroo dsloegd0sb godmdobstg 30(dmgdom, MHMI HYEMIs
890393 965350 GHoL3L, MoEYSD 30M39wo 396L0OL goEgds MYRMOIoL 58mddggdoEsb 20

ol 8909y Mbs dmbEall s MVLENBOWNOMIOm FgRoLYdIMWwOo 93mbmdozs 933l
ofj393L-

oo Badgbbom  LobGgdolb  360d36gwmds Msgm©  dowosh  oos.
©98MAMR0WO S 93mbM303MOM0 3H96gbE0gdoL gomzswolifjobgdom, 33wr0wgdgdo 53
LRBIOMTO oM IMZoW0s,  boswo  LolEJIOL 3oMMdGOTo  FMIMTsgzgms  BsBMYgdO,
3906mo3Lgdmwo  Loxgmbm  ¥5HMYdDY, ™Mogolo  IFWMOGGdIOL 15390 PIMO
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99d5mdb, 085300MMNMEs© 30, 353030l FMHBoEZsL 2obs30MMdYdI6, Mo 0fj393L dmgwro
LSBMYPIEMGOIOL  93mbMB03MMO  23b30mMdOL LG0T MEOMmYDIL.  F33W935MIMS OO
Bsfowo 0sbbdgds 08530, M Lsdgblom GRMOTs sMS FoMEGHMm Fmdogs 93:mbmdozm®
MBoBOMbMYOL MHOMB3gymaL, 56539 Jdbol sbogn LsdmTom 5RO gAL s SBJoMgdL
9399460L 936036 4563056M9dsLs.

LogOITMOOLM  WOBHIMIGHMMS BoOMMmE 033093l PAYG ©o @iymHm390000
L539BLoM LoLEYFJOoL F9EIMJd0M 9BIJEH0BMdL, EIFMYMITBOMEIO IBYMJOIOL 253egbsL
bo39blom  gmMbadOL  FEYMIEMBsDY, 1939  LoobzauBHogom  LBEHMIGIP09d0L Ml
bo3gblom  99§BH03900L  F9dmMLogEr0sbMdsdo.  OoLgMEs30ol  d93bogMmeo  Losbeng
0MdoMmgmdl 03580, MHMI 0o  99OM0s6gdL  MgmMomw,  FJOIMYdO  ©d
99306099/930mb6m39E 03 565¢0DBL LodsO®MZg ML IFMMZgd0MO bo3gblom LobEgdol
0ogomombBg o 93 gBoom 3Ll 9MLYIM  LoEIMOgEgl  LodoOmzgerml  dglobgd
306309¢ o O3 bmd©MH030 933039049 90900L J0TsOHMMEGIOm.

Pomdmpqbo Lomd@m®m bsdMmado dowfigmwos 360d3bgemgsbo 393bogemwo
Loobrggdo, bmErm  533MOOL 306050 (3Wowo  godmobsBgds MHMYMOF  0VYMOO-
306393G 560, 0y 9830600E-565¢003 032900 JoEAMTGOOL 49b30ms69d530.

1. 65360m3ddo 306MH3gs© M0l 890053900900  bodoM39W ML RMM390000
Bo3dgblbom  LobGgdol 0b@gaM0MmIdMWo  sbso@olzmemo dmEgwo, GMIGEoEg JMHmob
BoMbmTo  59MH05690L  ©gIMAMIROM, GoLIIWE s  bYob3zgbGHOEOM  BogG™MMYBL.
333™MM0L 30650 (3owo IEamdsmgmdl s0bodbrwo ioddmemgdol MMM 3s3806M0L
LoLEBHYIMG  SBoEODBLY s  Tomo  JOMMOWOZ30 293 gbol  Fgxzsligdsdo  LoliEgdol
3390350056 3AMEMOIBY. J0MgdmEo 89900 53Ul sOBYOVIE WO EFHIOSGHMST0
3OL9dME 390MEMEMYOH BsM39DL, Loog 90bodbmwo Bod@MmMmgdo Fosedmygboos
5353996 @ 96 5OOL 063 JAM0MGIMWS© o650 BYdMO.

2. 993bogtaro Losberg 9ymdstgmdl 39bLbool hsbo3zwgdol 3mgn0E0gbEOL
boo  06@gMH3MHgBHo300L 8999985390500  Lodo®mzgemlb  bmEoswrve-93mbmdozm®o
95 M30L 4omM35¢oL0bgd0m. BBsE3wgd0L 3:m9530(3096G 0 Fgxi3sligdmeos 56 Fbmewm
d6MIoLbbs60sb 39MHom©do doMgdvIen F90mbo35ww™Mb 0dsMMNIdOm, 50539 LosMLYdM
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9060899056 3O s30580, Moz Jdbol Lsdgblom LolEgdol bmEosw Mo 9z39dE0sBbMdOL
MBOM 935360 O MJoolEB® LybmaAl.

3. 33w93580  obbmGmE0gwgdmos  opMmzgdomo  badgblom  5dEoggdol
930b6m3gBHmo3Mwo  sbosewobo, oo JmMolL  Lsobgzgl@ogom  Fgdmbogerosbmdols  (ROI)
©0653030L 99x35L905 @S dolo 3538060 F5360M93mbMB03Me sb39690egdmsb. Jowgdmwo
39092900 B5dMsgdslk 0dEg3s Lo3gblom BMbEO gobzobowmm M5 BMEME bLmEosW IO
0bLEH®MAGBEOL, 501589 59300 0bLEOE™EOMMO 0b39LEHMMOL LEsE™MLom.

4.  093bogtrmo  Losbarg  daMdoMmgmdl  L3gbsMgdby  ORMAIbydMEO
366 B0Mgd0lL  Imgol Jgdvdsgzgdsdo, G™IgwoE 0035¢obfiobgdl  dmbsbegmdol
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1. General Description of the Thesis
Relevance of the Topic: The contributory pension system serves as a critical mechanism for social
protection and capital market development. In the context of Georgia, the efficiency and
sustainability of the system depend on demographic trends, investment policy, and the
macroeconomic environment. Current challenges — including population ageing, a low
replacement rate, and limited market depth — remain central concerns. The efficiency and
sustainability of the mandatory savings model currently in operation in Georgia continues to be
evaluated. Fundamental questions persist: to what extent will the system be able to guarantee a
minimum level of social protection in the long term, and how resilient will it prove against
investment and demographic risks? It is precisely these aspects that determine the relevance of
this paper. The analysis and forecasting of the contributory pension system is not merely a matter
of academic interest; it has a direct and crucial bearing on the country's social stability and
economic policy. The high level of public interest — spanning both proponents and beneficiaries of
the system — further underscores the need for an in-depth examination of these issues and
necessitates a rigorous quantitative assessment.
The subject of the study is the Georgian contributory pension system, its institutional structure,
financial mechanisms, and its impact on social and macroeconomic processes.
Research Aim. The aim of the research is a comprehensive analysis of the contributory pension
system and its econometric and scenario-based forecasting of long-term development.
Research Objectives.
Analysis of the theoretical foundations of the contributory pension system;
Analysis of the institutional and financial characteristics of the Georgian system;
Assessment of the impact of demographic factors;
Econometric analysis of investment performance;
Comparative assessment of international practice;
Development of a forecasting model and formulation of recommendations.
Research methodology and database. The paper develops an integrated analytical model that
combines the three main components of assessing and forecasting the contributory pension

system: econometric, demographic, and scenario blocks.
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The econometric component is based on time series analysis and includes forecasting the dynamics
of pension assets and investment returns using an ARIMA model. This model allows for the
assessment of the impact of macroeconomic factors (GDP, inflation, exchange rate) on the pension
fund's performance and the establishment of statistically significant relationships between them.
The demographic component includes the age structure of the population, an analysis of the
dynamics of fertility, life expectancy, and the working-age population, which determines the long-
term fiscal burden and sustainability of the pension system.

The scenario component combines baseline, optimistic and conservative projections, which are
built under different assumptions regarding changes in various economic and demographic
parameters. This approach allows for the assessment of alternative trajectories for the system's
development and provides a comprehensive analysis of risks.

Thus, the developed model is a multifactorial, an integrated analytical framework that combines
econometric forecasting, demographic analysis, and scenario modelling for the assessment of the
Georgian savings-based pension system.

1. The study utilises financial and macroeconomic data for the Georgian savings-based pension
system, covering the period from 2019 to 2024. This period was selected to include a full
data set from the system's inception to the present.

The main sources of data are:

v" Annual reports of the Pension Service of Georgia;

v/ Statistical data from the National Bank of Georgia;

v National Statistics Office of Georgia (GEOSTAT);

v’ Organisation for Economic Co-operation and Development databases;

v' World Bank open data.

The variables used are: the volume of pension fund assets, investment return (ROI), inflation, GDP,
exchange rate and demographic indicators.

2. An autoregressive integrated moving average model — ARIMA — is used to forecast the

dynamics of pension assets and investment returns.

ARIMA(p,d,q):Adyt=c + X7 @iy, 1+2 1, 0; &t

Where:
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» yi— atime series of pension assets or returns;

» d — the order of differentiation (to ensure stationarity);

» p— the autoregressive component order;

» g — the moving average component order;
The model parameters were selected based on the minimisation of information criteria (AIC, BIC),
while the model's adequacy was tested using tests for autocorrelation and heteroskedasticity of
residuals.

3. A multiple regression model is used to assess the influence of macroeconomic factors on

pension asset returns:
ROI; = a +Bi(pens,) +Px(ret.) +P5 ex;+&;

Where:

» ROIt — pension fund performance;

» Pension contributionstt— pension contribution;

» Return on investment(t) -return on investment;

» EXt — exchange rate;
The model was estimated using the Ordinary Least Squares (OLS) method.

4. Three scenarios are used in the forecasting stage:

v/ Basic — maintaining existing trends;

v' Optimistic — improvement in economic growth and investment returns;

v Conservative — high inflation and low returns.
The scenarios are built using different combinations of macroeconomic parameters, which allows
for an assessment of the system's resilience under different conditions.
The models were estimated using the EViews software.
Scientific novelty of the research. The scientific novelty of the paper lies in the following:
1. An integrated econometric-scenario model has been developed, which combines demographic,
fiscal and investment factors, and provides a quantitative assessment of the long-term
sustainability of the contributory pension system in the context of Georgia.
2. A methodology for assessing the replacement rate has been developed, which for the first time
links it to both incomes and the minimum subsistence level, ensuring a more realistic assessment

of the system's social efficiency.
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3. An econometric analysis of pension assets has been conducted, within which the relationship
between investment return (ROI) and macroeconomic indicators (GDP, inflation and the dynamics
of financial markets) has been assessed.

4. A multi-scenario forecasting model (baseline, optimistic, conservative) has been developed,
which defines the alternative trajectories for the system's development.

5. A methodological framework for adapting international experience is proposed, based on the
country's demographic and institutional characteristics.

6. The function of the contributory pension system as a macroeconomic stabiliser, which promotes
the growth of domestic savings and the development of the capital market, is substantiated.
Theoretical significance. The paper integrates demographic, economic, and investment factors into
a single analytical framework and develops a methodology for evaluating the contributory pension
system.

Practical significance. The research findings can be used:

1.In the process of planning pension policy;

2.In improving financial regulation;

3. In the formulation of investment strategies.

Structure of the paper

The paper consists of an introduction, three chapters, and conclusions and recommendations.
Introduction

Chapter I. The Place and Role of Pension Savings Funds in the Economy

1.1 The economic foundations of the genesis of the pension system

1.2 The role of pension provision in the implementation of social policy under a market economy
1.3 The influence of demographic aspects on the state system

Chapter Il. Features of the Operation of Contributory Pension Funds

2.1 Legal Framework for Contributory Pension Funds

2.2 International experience of the operation of the contributory pension system

2.3 Factors Affecting the Investment Policy of Contributory Pension Funds

Chapter lll. Development of a Management Model for a Contributory Pension Portfolio

3.1 Review and Analysis of the Contributory Pension System
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3.2 Investment Efficiency of Pension Savings

3.3 Econometric Analysis of the Governmental Pension Fund

3.4 Analysis and Assessment of the Pension Fund's Investment Risks
Conclusions and Recommendations

References
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1. Main Content of the Dissertation

The first chapter of the thesis, "The Place and Role of Contributory Pension Funds in the
Economy" , examines the development of the pension system as an economic mechanism that
ensures the distribution of income over the life cycle. The functioning of the system directly
impacts the labour market, savings, and investment. To ensure the system's sustainability, it is
critically important to react to changes in the economic environment and to consider beneficiaries'
attitudes towards new investment scenarios.

Historically, the establishment of pension systems is linked to industrialisation and the state
management of social risks, which laid the foundation for modern multi-pillar models.

In modern times, pension funds operate as institutional investors, exerting a significant
influence on the development of the capital market and the formation of long-term financial
resources.

In the context of economic theory, pension systems are a practical realisation of the life-cycle
hypothesis, where an individual seeks to optimally distribute consumption over their lifetime. In
modern economics, pension funds are no longer considered solely as social welfare programmes.
The long-term resource formed through contributory systems increases the country's domestic
savings, improves the liquidity of the capital market, and creates a stable, predictable player in the
financial markets.

The pension system is a key instrument of social policy, which directly determines the standard
of living of the population during their retirement.

The effectiveness of pension provision depends on financial capacity, demographic structure and
investment policy.

The study establishes that the increase in social spending in Georgia fails to deliver the
desired social impact, which points to structural problems within the system.

Demographic factors are one of the key determinants of the pension system's sustainability.
Research has shown that population ageing and falling birth rates increase the fiscal burden on the
system and reduce its sustainability.The trend of ageing is forcing states to reconsider the principles
of the social contract, as traditional systems of solidarity can no longer cope with the growing
imbalance between contributors and beneficiaries. An ageing population reduces the labour

supply, which in turn has a negative impact on economic growth.
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In the case of Georgia, demographic trends (emigration, low birth rates) exacerbate the
systemic risks and require the strengthening of the contributory component.

The second chapter of the paper, "Features of the Operation of Contributory Pension
Funds" -The legal framework for pension funds defines the institutional stability of the system's
functioning and the reliability of investment processes.

In Georgia, the legal basis for the system was established by a 2018 law, which defined the
2+2+2' funding model and the mechanisms for institutional governance. The research has
established that the existing legal model ensures the stable functioning of the system, but requires
further refinement of the investment regulations.

International practice demonstrates that the sustainability of pension systems depends on a
multi-pillar model, investment diversification, and effective regulation. A comparative analysis of
the pension systems of the United States, Norway, Sweden, and Turkey has shown that the models
of developed countries are grounded in broad asset diversification and long-term investment
strategies. It was found that successful systems are consistently characterised by high participation
rates, transparent management, and flexibility in investment policy.

Table 1. Comparative Characteristics of Countries

USA 67 $1150 Robust individual accounts (401k)

Norway 67 $2000 Global fund based on oil resources

Sweden 65 $1800 Integrated Pension Funds (PPM) with
freedom of choice

Turkey 58-60 ~$600 Private system with low trust and high
inflation

Source: Author's own

The study confirmed that the mechanical transfer of foreign models is ineffective in the
context of Georgia, and that they must be adapted to take into account local economic and
demographic characteristics. Investment policy is a key determinant of the efficiency of the pension

system.
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The analysis has shown that the portfolio of the Pension Fund of Georgia is characterised by
a conservative structure, dominated by low-risk instruments.

Investment activity in Georgia is regulated by a legislative framework, within which a 2023
reform established three types of portfolio: conservative, balanced, and dynamic. This model
allows participants to select a suitable strategy based on their age and risk tolerance.

The geographical and instrument distribution of the fund's assets indicates a diversified portfolio
structure. This confirms a high degree of global diversification and reduces exposure to local
economic risks. A significant portion of investments is allocated to developed markets in the US,
Europe and Asia, which reduces exposure to local economic shocks. However, the share of the
domestic market, which mainly comprises government bonds and bank deposits, indicates the
underdeveloped state of Georgia's capital market and its limited liquidity. International experience,
particularly the examples of Sweden, the USA and Australia, confirms that successful pension
systems are based on a 'life-cycle' a 'life-cycle' strategy, where the proportion of equities in the

portfolio decreases with age in favour of more stable instruments.

Diagram 1.
. Cyclical Investment Strategy — Stock Allocation by Age
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Source: Author's own compilation based on data from APRA (2023), the Swedish Pensions Agency (2023), the U.S.
Department of Labor (2022) and the OECD (2023).

The Pension Agency uses a multi-tiered risk management model, which covers strategic,
market, credit and liquidity risks. Modern methods such as Value-at-Risk (VaR) and stress tests are

used to assess the portfolio's sensitivity. It is important to note that, in line with global trends, the
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fund plans to integrate ESG (Environmental, Social, and Governance) into its investment process,
which will contribute to long-term sustainability and reputational risk mitigation. integrating criteria
into the investment process, which will promote long-term sustainability and reduce reputational
risks. Like Canadian and Dutch funds, integrated risk management allows investment decisions to

be made with consideration for systemic sustainability, not just short-term profit.

Table 2. Comparative structure of pension fund investment portfolios

Country/ Fund Equities (%) Bonds (%) Alternative Assets (%)  Avg. ROI (2023,
%)

Georgia (Pension Agency) 35 55 10 9.8

Sweden (AP7 Fund) 85 10 5 11.5

Canada (CPP Investments) 45 30 25 10.9

Sources: OECD (2023), AP7 Annual Report (2023), CPP Investments (2023), APRA Statistics (2023).

An analysis of investment results shows that in its first years of operation, the Georgian
Pension Fund achieved a competitive rate of return (ROI), which in real terms exceeds the inflation
rate. The results indicate that the fund's ROl is competitive with international standards and
confirm the financial viability of the system in its initial phase. As of 2025, the returns generated by
the Fund are comparable to the average for OECD countries, confirming the effectiveness of the
chosen diversification model. Table 2 shows that the investment portfolio of the Georgian Pension
Fund is relatively conservative compared to developed countries, which results in low risk but limits
the potential for high long-term returns.

Compared to international practice, the Georgian pension system has the potential to
increase asset diversification and investment efficiency.

In conclusion, it can be said that for the further development of the system, it is critically
important to begin investing in alternative assets — infrastructure projects, private equity, and real
estate. This will not only increase portfolio diversification but will also contribute to the 'inclusive

growth' of the domestic economy. Overcoming the existing challenges, Overcoming existing
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challenges, such as managing currency risks and raising the level of financial literacy among
participants, will strengthen public trust in the pension system and its long-term financial viability.
The third chapter of the paper, 'Developing a Model for the Management of a Defined
Contribution Pension Portfolio' The analysis showed that the Georgian pension savings system is
characterised by a stable trend in asset growth, driven by both an increase in contributions and
investment income. An assessment of the data indicates that the growth in the fund's value is
outpacing the growth in the number of participants, which confirms the positive impact of the
investment component.
An analysis of the Pension Agency's financial data shows dynamic growth in assets — by
August 2023, the fund had reached 3.85 billion GEL.
Diagram 2. Budget of the Pension Agency (mIn GEL) and annual growth rate of the budget, 2019-2022
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Source: Pension Agency, Annual Reports 2023

Diagram 2 shows the trend in the number of participants in the pension scheme over time.
The data presented indicates a steady expansion of the system, driven by the mandatory
participation mechanism and the phased inclusion of employees. The analysis shows that the
growth in the number of participants is characterized by a consistent upward trend, which indicates
the institutional consolidation of the system and an increase in population engagement. The
growth in the scale of the pension system lays the foundation for the accumulation of financial

resources and is one of the prerequisites for its long-term sustainability.
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Diagram 3. Accumulated amount in the Pension Fund (bn GEL) and its growth rate, 2019-2023
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Diagram 3 illustrates the dynamics of the pension fund's assets (value), which represents
the volume of financial resources accumulated in the system. The analysis of the data shows that
the value of the fund is growing at a faster pace than the number of participants, which indicates
not only an increase in contributions but also the positive effect of investment activity. The
dynamics of the fund's value confirms that the contributory pension system functions as an
effective mechanism for capital formation and ensures real growth of assets in the long term.

A comparative analysis of the charts shows that the development of the pension system is
characterized by an increase in both the number of participants and financial assets. Furthermore,
the higher rate of asset growth indicates the significant role of the investment component in the
system's efficiency.

Nevertheless, the investment policy is characterized by excessive caution at this stage: 63%
of assets are held in bank deposits and certificates, while 16% are in treasury bonds. Such a passive
strategy, partly due to the delay in appointing the investment board, carries the risk of inflationary
erosion in the long term and reduces the real purchasing power of pensions.

Particular attention is drawn to the systemic unpreparedness, which was manifested in the
postponement of the deadline for selecting portfolios by riskiness to. This indicates a lack of
coordination between the pension agency and the executive branch, as well as a low level of
financial literacy among the population.

The analysis of investment performance has shown that the pension fund provides positive

real returns, which in most periods exceed the rate of inflation. The effectiveness of investing
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pension savings is a fundamental measure of the success of the accumulation system. It determines
the extent to which citizens' contributions are actually converted into long-term financial assets
that are protected from inflationary pressure. The investment policy of the Georgian pension
system is characterized by an evolutionary development. It is transitional from a conservative
approach to a more diversified strategy.

The three portfolio types defined by legislation (Conservative, Balanced, and Dynamic)
provide the opportunity to optimise risk and return, taking into account the age structure of the

beneficiaries.

Table 3. Allocation of Investment Portfolios (2023)

Portfolio type Description Age group Share of assets

Dynamic High-risk — with a high proportion of Under 40 76%
shares

Balanced Moderate Risk Portfolio 40-50 years 15%

Conservative Government bonds, deposits 50+ 9%

Source: Pension Fund Agency of Georgia

Although by 2023 the vast majority of assets (76%) were in the dynamic portfolio, the actual
investment picture still points to a high degree of conservatism. Specifically, in 2019-2023 transition
period, all participants were mandatorily placed in low-risk instruments, which was necessary to

establish initial confidence in the system, but limited the maximum returns.

Table 4. Investment Portfolio

Portfolio Portfolio size (Lari) Nominal return Real return

Conservative 5,997.5 million 11.6% 9.5%
Balanced 33.5 million 12.8% 10.7%
Dynamic 33.1 million 13.6% 11.5%

Source: Pension Fund of Georgia, Annual Report 2024
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The quantitative assessment of the effectiveness of investment activity shows that the

Agency has managed to maintain a real positive return in most years.

Table 5. Pension Asset Returns / Inflation (2019-2024)

Year Nominal return (%) Inflation (%) Real return (%)
2019 6.1 4.9 -0.8
2020 12.9 5.2 10.2
2021 9.5 9.6 -39
2022 7.3 11.9 -2.3
2023 12.3 2.5 11.8
2024 11.6 1.9 9.5

Source: Annual reports of the Pension Service of Georgia

Particularly noteworthy are the figures for 2023 and 2024, when real earnings amounted to
11.8% and 9.5%). This outcome was largely driven by a sharp reduction in the country's inflation
rate and high interest rates on bank deposits. However, in 2021-2022, real returns were negative
amid high inflation (-3.9% and - .23%). This outcome highlights the risks of excessive reliance on the
domestic money market. The paper highlights that the pension agency's strategy has become more
proactive since 2022. Expanding into global markets, collaborating with institutions such as JP
Morgan and Citibank, and the first investments in international equities (the share increased from
7.4% to 19.2%), indicate an attempt at diversification. A key step in this regard is the investment of
150 million Lari in EBRD's Lari-denominated eurobonds, which aims to qualitatively improve the

portfolio through AAA-rated assets.
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Diagram 4. Distribution of Pension Assets, as of 31 December 2024
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Source: Annual Report of the Pension Agency of Georgia, 2024

International comparative analysis indicates that Georgia's system is still in its formative
stage. It lags behind the pension models of developed countries in terms of diversification and
market depth. In contrast, the, while satisfactory for a developing market, lags behind that of other
markets. The share of equities in OECD countries is on average 45%, whereas in Georgia this figure
does not exceed 13%. The Sharpe ratio (1.14), whilst satisfactory for an emerging market, lags
behind that of advanced funds such as Canada's CPP (1.35). This indicates that the potential for
excess returns per unit of risk is still untapped.

Based on the research, the main challenges are identified: the small size of the local capital
market, liquidity risk, and a high correlation with the national economic cycle. The potential
politicisation of investment decisions and the low financial literacy of the population create
additional barriers.

In conclusion, it can be said that Georgia's pension reform is at a crossroads. The
conservative approach ensured capital preservation in the initial phase. However, a strategic shift to

a balanced model is essential for long-term sustainability. This entails increasing the proportion of
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foreign assets, implementing ESG standards, and supporting the instrumental diversity of the local
stock market. This ensures an optimal balance of risk and return for future pensioners.

Overall, the investment policy of the Pension Fund of Georgia represents a model in a stage
of sustainable development, whose effectiveness increases in parallel with regulatory transparency
and market deepening. International experience shows that a long-term successful pension system
is based not only on achieving high returns, but also on an optimal balance between risk and
reward, which is gradually being achieved in the case of Georgia.

The paper develops an integrated analytical model that combines the three main
components for the evaluation and forecasting of the contributory pension system: econometric,
demographic, and scenario blocks.

The econometric component is based on time series analysis and involves forecasting the
dynamics of pension assets and investment returns using an ARIMA model. This model allows for
the assessment of the influence of macroeconomic factors (GDP, inflation, exchange rate) on the
pension fund's performance and the establishment of statistically significant relationships between
them.

The demographic component includes an analysis of the population's age structure, fertility,
life expectancy, and the dynamics of the working-age population. These factors have a critical
impact on the long-term fiscal burden and sustainability of the pension system. The scenario
component combines baseline, optimistic, and conservative projections, which are built under
different assumptions regarding changes in various economic and demographic parameters. This
approach allows for the assessment of alternative trajectories for the system's development and
provides a comprehensive analysis of risks.

The developed model is a multifactorial, an integrated analytical framework that combines
econometric forecasting, demographic analysis, and scenario modelling for the assessment of
Georgia's contributory pension system.

The empirical section of the paper pays particular attention to overcoming the nihilistic
attitude towards the pension system and substantiating its long-term sustainability on the basis of
empirical data. The study revealed that during the initial phase of the reform (2019), the
establishment of the fund was accompanied by certain difficulties: Of the potential 1.7 million

participants, only 960,394 individuals joined the programme. This situation was caused by low
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labour market activity and the public's distrust in the fund's financial viability. An analysis of the
statistical data showed that the withdrawal of 164,096 individuals from the system was caused by
these exogenous factors.

Table 6. Information on Pension Scheme Membership and Fund Value

Total unique participants (registered from 1 January to 31 960,394
December 2019)

Private Sector 737,774
Public sector 222,620
Total unique outgoing 164,096
Private sector 121,841
Public sector 42,255
Total fund value 508 million
Including accrued interest 17 million

Source: Pension Scheme of Georgia, 2019 Report

The data in the table reflects the trend in the number of participants in the pension scheme
and the value of the pension fund over time. These data represent a set of key indicators for the
development of the contributory pension system, which allow for an assessment of the system's
financial sustainability and growth trends.

The analysis of the data is based on two main variables:

1. The number of pension scheme members — which reflects the institutional expansion of the
system and the level of population participation;

2. The total value of the pension fund — which represents the volume of accumulated assets and
reflects the combined effect of both contributions and investment returns.

A joint analysis of these variables allows for the assessment of both the quantitative and
financial aspects of the development of the contributory pension system.

In order to scientifically substantiate the sustainability and efficiency of the pension fund, a
regression analysis was conducted, through which the degree of influence of the main factors
affecting the fund's efficiency was determined. For the regression analysis, the efficiency of the
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pension fund (Y) was taken as the dependent variable, while the independent variables affecting it
were: the size of the pension contribution (X1), the return on investment (X2 ), and the exchange
rate (X3). Since the Georgian pension programme began offering returns from 2022, the
diversification of the pension contribution investment portfolio across Georgian and foreign
securities continued in subsequent years, to build the forecasting model, monthly investment
returns for 2022 and 2023 were used in an econometric analysis, and the following model was
formulated:
Y= a +f1Xu+ PoXo+ B3Xz+et

where,

» Y (ROIt) — the performance of the pension fund;

» Xi(Pension contributionst) — pension contribution;

» Xz(Return on investment) - return on investment;

» X3(EXt) — exchange rate;

Such an approach ensures the transformation of low levels of confidence into an
econometrically substantiated assessment. The results obtained confirm that a properly selected
investment strategy and portfolio diversification — in both domestic and international markets — is

one of the key prerequisites for the financial sustainability of the pension system.

Table 7. Statistical data on factors affecting the pension fund

Y x1 X2 X3

Conditional period Pension fund Pension Return on Exchange rate
performance contributions investment

2022-1 0.73 1,781,000.00 282.00 3.05

2022- 3.14 1838000,00 300,00 3.15

2022-IV 3.81 1908000,00 318,00 3.11

2022-V 3.32 1971000,00 329.00 3.05

2022-VI 3.41 2040000,00 329,00 2.95
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2022-VI 2.99 2101000,00 336,00 2.92

2022-VIl 3.14 2167000,00 346,00 2.76
2022-VIlI 2.99 2,232,000.00 374,00 2.90
2022-1X 2.77 2,294,000.00 369,00 2.83
2022-X 3.26 2,369,000.00 397,00 2.77
2022-XI 2.70 2433000,00 418,00 2.71
2022-XI 3.16 2,510,000.00 438,00 2.70
2023-1 3.18 2591000,00 460.00 2.64
2023-11 2.70 2661000,00 477,00 2.62
2023-IvV 3.01 2744000,00 492,00 2.56
2023-V 3.28 2827000,00 510,00 2.49
2023-VI 3.18 2917000,00 556,00 2.59
2023-VI 2.73 3003000,00 628,00 2.61
2023-VII 3.01 3086000,00 680,00 2.64
2023-VIlI 3.91 3773000,00 305.60 2.62
2023-IX 4.24 3930000,00 247.05 2.67
2023-X 2.54 4030000,00 260,73 2.70
2023-XI 4.46 4210000,00 295,84 2.71
2023-XIl 3.32 4350000,00 431,63 2.68

Source: Pension Scheme of Georgia, Investment Portfolio

Due to the scarcity of statistical data, the stationarity of the time series was first established
to ensure the correspondence between the expected and actual results of the study.
The following hypotheses were formulated:

(HO): The time series is not stationary;
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(H1): The time series is stationary.

According to the time series graphs, no trend or seasonality is evident. Using the computer
program Eviews, the series were tested using the Dickey-Fuller test, and it was found that the P-
value for all variables is less than 0.05.

Graph 1. Time Series
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Source: Compiled by the author using the Eviews statistical program.

The graphical analysis of the factors affecting the pension fund's efficiency shows that some
of the time series data do not meet the requirements of stationarity, but the overall picture is
consistent with the development of events. For example, pension contributions (X1) increase over
time, while the sharp increase shown on the graph is linked to the growth in the pension scheme's
beneficiaries. Investment income (X2) is also increasing.

To confirm the stationarity of the time series data, the augmented Dickey-Fuller test was

applied.
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Table 8. Results of the augmented Dickey-Fuller test

Variables t Crit tStat P (probability) F Stat
y 2.99806 -3.6.9072 0.00000 4.77105
X1 3.004861 -4.05406 0.00053 16.4354
X2 3.004861 -3.79931 0.00094 14.4347
X3 3.004861 -5.60511 0.00002 14.1733

Source: Compiled by the author using the Eviews statistical programme

Akaike
information
criterion

15.08373

26.54108

12.00165

24.83824

Schwarz
criterion

16.07111

26.64026

12.10084

23.84639

Durbin-
Watson
stat

2.384639

2.008563

1.873354

1.948942

The statandtcrit values, confirm the stationarity of the series of variables. Also, probabilities

less than 0.05.

The value of the F-statistic presented in the table confirms statistically significant differences

between the groups. The increase in the F-statistic is accompanied by a decrease in the p-value,

which provides grounds for rejecting the null hypothesis. The Schwarz criterion for the X1 variable is

high, which indicates that other factors (demographic status, economic policy, employment level)

also affect pension contributions. To determine autocorrelation between the variables, Dickey- The

Durbin-Watson test provides the Durbin-Watson statistic, the value of which indicates that the

dependent variable (pension fund efficiency - y) is slightly negative lyauto correlated with the other

variables; According to the test for X1, there is no autocorrelation; whereas the Durbin-Watson

criterion for X; and X3 indicates positive autocorrelation. Overall, it is permissible to construct a

forecasting model based on the selected factors. To reinforce its reliability, the variables of the

regression model have been examined graphically.
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Graph 2. Regression Model Variables
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The situation depicted on the graph shows that the variables of the regression model have
been correctly selected, as the actual and forecast graphs are close to each other. The dependence

of the regression equation parameters was determined using the Eviews programme.

Table 9. Regression Analysis Results

Dependent Dependent Dependent Variable: Y

Variable: Y Variable: Y

Method: Least Method: Least Method: Least Squares

Squares Squares

Date: 01/16/25 Date: 01/16/25 Date: 01/16/25 Time:

Time: 14:39 Time: 14:39 14:39

Sample: 2022- Sample: 2022- Sample: 2022-2023

2023 2023

Included Included Included observations:

observations: 24 observations: 24 24

Variable Coefficient Standard Error t-Statistic Prob.
X1 3.89E-07 2.63E-07 1.477416 0.0551
X2 -0.000800 0.001717 -0.465901 0.0346
X3 0.063706 1.359854 0.046848 0.0463
C 2.200959 4.828662 0.455811 0.0253
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R-squared 0.699069 Mean dependentvar  Mean dependent var 3.124167

Adjusted R- 0.778929 Standard deviation of  Standard deviation of 0.694781
squared the dependent variable the dependent
variable

S.E. of regression 0.666799 Akaike information Akaike information 2.178355

criterion criterion
Sum of squared  8.892408 Schwarz criterion Schwarz criterion 2.374697
residuals
Log likelihood -22.14025 Hannan-Quinn crit. Hannan-Quinn crit. 2.230444
F-statistic 1.656975 Durbin-Watson stat Durbin-Watson stat ~ 1.799940

Probability of F- 0.008199
statistic
Source: Compiled by the author using the Eviews statistical program

The parameter values obtained during the analysis process highlight the significance of the
model, and the equation takes the form:

Y=3,89E-07X1 - 0,000800X2 + 0,063706X3

The model's evaluation showed that macroeconomic variables (inflation, exchange rate)
have a statistically significant impact on the pension fund's assets. The results obtained confirm
that the dynamics of pension assets are determined by both internal (contributions) and external
(macroeconomic environment) factors, which indicates the multifactorial and complex nature of
the system. To obtain relevant results for forecasting the pension fund's performance, it is
necessary to establish a causal relationship between the variables using the Granger causality test.

Table 10. Granger Causality Test Results

Pairwise Granger Pairwise Granger Pairwise Granger Pairwise Granger
Causality Tests Causality Tests Causality Tests Causality Tests

Date: 01/16/25 Time: Date: 01/16/25 Time:  Date: 01/16/25 Time: Date: 01/16/25 Time:
15:02 15:02 15:02 15:02

Sample: 2022 2023 Sample: 2022 2023 Sample: 2022 2023

Lags: 4 Lags: 4
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Null Hypothesis:

X1 does not Granger
Cause Y

Y does not Granger
Cause X1

X2 does not Granger
Cause Y

Y does not Granger
Cause X2

X3 does not Granger
Cause Y

Y does not Granger
Cause X3

Obs

20

Y does not Granger
Cause X1

20

Y does not Granger
Cause X2

20

Y does not Granger
Cause X3

F Statistic

0.763910

0.27533

9.94807

0.12997

1.12759

0.60843

Source: Compiled by the author using the Eviews statistical program.

The Granger causality test further strengthens the rejection of the null hypothesis, as the
probability that the values of X1 do not causly affect future changes in y is zero. The null hypothesis
that X, does not affect future values of Y is rejected (p = 0.0012), confirming the statistical
significance of the variable. The adverse effect of the national currency's exchange rate is caused by
its high volatility, which increases uncertainty and reduces forecasting accuracy. To forecast future
events and reduce reliance on chance, an ARIMA (Autoregressive Integrated Moving Average)
model was employed. The Dicky-Fuller (Augmented Dickey-Fuller) test for stationarity of the time
series was conducted to assess its properties. The test showed that the pension fund's
performance data becomes stationary under the second-order difference condition. Based on the
Dickey-Fuller (Augmented Dickey-Fuller) test (2), the minimum AIC and SBIC, the optimal
forecasting model was determined to be ARIMA (1,2, minimum AIC and SBIC) identified ARIMA (1,

2, 1) as the optimal forecasting model (see Table 11).
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Table 11. ARIMA predictive model data

Arima(111) Arima(121) Arima(113) Arima(114) Arima(115)
Important 1 2 1 1 1
coefficients
R2 adj 0.509 0.746 0.404 0.309 0.361
AIC 1,585 0.966 1818 1,966 1,888
SBIC 1,684 1,114 1,966 2,115 2,037

Source: Compiled by the author using the Eviews statistical program.

The model's validity is confirmed by the high coefficient of determination (R*= 0.746) and
the statistical significance of the coefficients (Prob < 0.05). The forecast built on monthly data for
2022-2023 up to 2030 (Chart 3) indicates a significant trend: The pension fund's investment
efficiency under this strategy does not show a sharp increase. The Root Mean Square Error (RMSE
= 0.23) from the indicates an acceptable accuracy for the forecast and highlights the need to
reconsider the investment policy.

Chart 3. Prediction of the dependent variable Y
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The forecasting of the independent variables (Graphs 4, 5 and 6) revealed an interesting

dynamic:
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Graph 4. Forecast of the dependent variable (pension contributions)
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Graph 5. of the forecast for the X2-independent variable (return on investment)
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Graph 6. Forecast of the X3-independent variable (exchange rate)

Source: Compiled by the author using the Eviews statistical program

Forecast: X3F
Actual: >3

Forecast sample: 2001 2030
Adjusted sample: 2003 2030

Included observations: 22

Root Mean Squared Error 0.187409
Mean Absolute Error 0.157603
Mean Abs. Percent Error 5.895948
Theil Inequality Coefiicient 0.033237
Bias Proportion 0.691722
VWariance Proportion 0.025409
Covariance Proportion 0.282869

e Pension contributions (X1): A stable growth in the fund's capitalisation is expected. The low
value of the coefficient of determination (0.047) confirms the high accuracy of the forecast

and indicates an expansion of the system's scale.
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e Return on investment (Xz): The forecast indicates a stagnant nature of the return until
2030. This creates a certain paradox: The minimal change in returns against a backdrop of
growing contributions points to insufficiently active investment management and a lack of
diversification.

e Exchange rate (X,): The model's results indicate a possible depreciation of the national
currency. This process generates a dual economic effect: On the one hand, it increases the
value of assets denominated in foreign currency and boosts investment income; on the
other hand, it intensifies inflationary pressure and reduces the real purchasing power of
beneficiaries' savings.

Therefore, the results of the ARIMA modelling clearly show that an increase in contributions
alone is not sufficient for high system efficiency. The research confirms that the period up to 2030 is
critical for fundamental reforms in the investment strategy. It is essential to reduce the share of
low-yield instruments and move towards high-tech and internationally diversified assets to ensure
that shocks from macroeconomic events do not erode the fund's sustainability.

In conclusion, the econometric analysis conducted provides a solid basis for the
recommendation that the pension agency should implement dynamic forecasting models in its
investment decision-making process. This approach will facilitate the effective fulfilment of long-
term obligations and enhance the financial security of participants.

To conduct a comprehensive assessment of the effectiveness of the contributory pension
system, a quantitative study was carried out as part of this paper (with up to 200 respondents), The
aim of which was to identify the level of citizens' awareness, satisfaction and trust. The research
sample mainly comprised respondents aged 25-45 with a higher education.

This selection ensures the interpretation of the results in terms of the position of an
economically active and informed segment.

The information deficit identified by the research is one of the main challenges for the
system. Despite the reform having been in place for six years, for 20% of respondents the pension
contribution is still perceived as an additional fiscal burden (a tax) rather than as owned savings.
This indicates a weak communication strategy on the part of the pension agency and a low level of

public information accessibility.
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Particular attention should be paid to the perceptions surrounding the investment process.
For the majority of participants, the scope for placing savings and the principles of management
are unclear, which indicates the existence of information asymmetry. 70% of respondents do not
consider the investment returns to be adequate, which is directly linked to the conservative
investment policy and its limited yield.

Citizens' demands for 'more transparency' and 'the ability to choose investments' confirm
that trust in the system is directly proportional to the beneficiary's involvement in the investment
decision-making process.

The study identified several categories of systemic concerns:

1. Inflation risk: Citizens' nihilism is reinforced by the suspicion that, in the long term,

accumulated savings will lose their purchasing power.

2. Institutional distrust: There is a fear of the fund potentially going bankrupt or of state

guarantees not being honoured.

3. Lack of transparency: Infrequent information updates fuel doubts about the subjectivity of

investment decisions.

Despite negative trends, a proportion of respondents consider the reform a 'necessary and
promising' instrument for economic stability. The future plans identified in the study indicate that a
certain proportion of citizens are prepared to increase their voluntary contributions, provided the
fund guarantees high returns and a professional standard of management.

The scenario analysis (baseline, optimistic, conservative) showed that the long-term
sustainability of the system is significantly dependent on investment policy and demographic
factors. The modelling confirmed that the system's development trajectories differ significantly
across the various scenarios. The findings underscore the critical importance of forecasting in the
policy-making process. The optimistic scenario saw an accelerated growth in assets, whereas the
conservative scenario saw a slowdown in the system's sustainability. The resulting differences
confirm the substantial impact of investment risks on the long-term sustainability of the system.
The study placed particular emphasis on a scientific analysis of risks, which includes forecasting
yield volatility and potential maximum losses. The study focused on the 's conservative investment

portfolio, which, as of 2025, constitutes 98% of the total assets (GEL 7.78 billion).
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The fund's return analysis (2022—2024) revealed high volatility (8.73%), indicating significant
fluctuations in the value of its assets (an average of +9% per month). Using the Value-at-Risk (VaR
95%) method, the maximum expected monthly loss was determined to be -4.38%.

The results obtained indicate a high financial risk profile for the fund and confirm the necessity
of using dynamic risk management tools. The GARCH (1,1) model was used to study non-
stationarity and volatility clustering. Logarithmic transformations were used to remove data
heteroskedasticity. The interpretation of the parameters obtained from the modelling is as follows:

1. Base risk (w=0.01): The indicator falls within the normal range and indicates a small but
constant variation in the financial market.

2. Shock influence (a=0.05): A zero value confirms that risks are more the result of sequential
processes than of unexpected economic or political shocks.

3. Risk inertia (B=0.9):A high value close to one indicates a "long memory of risk". This means
that past risks persist for a long time into the current period, which is the main source of the
fund's instability.

A significant finding of the study is that a + B = 0.9989, which indicates the existence of high
volatility persistence. This result indicates that the effect of shocks fades slowly over time, and the
process is characterised by a tendency for mean reversion.

Pension fund risk management should not focus on short-term fluctuations, as reacting to
them increases management costs and harms assets. Instead, the strategy should be based on
managing inertial risks over the long term. Making investment decisions based solely on return
dynamics is flawed; it is essential to continuously monitor the volatility-inducing fluctuations (risk
parameters) to ensure the system's institutional sustainability. The risk analysis showed that the
system's sustainability is critically dependent on investment diversification and the level of
macroeconomic stability.

Based on the research, it was established that the Georgian contributory pension system is
characterised by stable institutional and financial growth. The econometric analysis established
that the dynamics of the pension fund's assets are significantly dependent on macroeconomic
factors, including inflation and exchange rate fluctuations. The model's estimation confirmed the

statistical significance of these variables and their influence on the formation of pension assets.
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Furthermore, the dynamics of pension assets were found to be driven by both internal
(contributions) and external (macroeconomic environment) factors, indicating the multifactorial
and complex nature of the system.

The yield analysis (2022—-2024) revealed high volatility (8.73%), indicating significant
fluctuations in the value of the assets. Using the Value-at-Risk (VaR 95%) method, the maximum
expected monthly loss was determined to be -4.38%, which confirms the fund's high financial risk
profile.

According to the results of the volatility model (a + B = 0.9989) A high persistence was
established, which indicates that the effect of financial shocks fades slowly over time and the
process is characterized by a long-term mean reversion tendency.

The results obtained confirm that investment risks are an objective characteristic of the system's
functioning, and their effective management is critical to the long-term sustainability of the

pension fund.

Conclusions and Recommendations

The pension reform concept is the government's plan for improving pension provision,
which reflects long-term risks and takes into account the country's socio-economic reality. The aim
of the reform is: 1. To strengthen the protection of existing pensioners from poverty by introducing
an indexation mechanism, which will ensure the stable maintenance of the pension's real
purchasing power. 2. To ensure a higher pension income for future generations of pensioners,
which will be directly proportional to the earnings received during their employment and the
returns of the pension fund.

In any state, the social protection system is focused on improving one of its key pillars: the
pension provision system. A study of the experience of developed countries makes it clear that the
pension system is becoming increasingly less dependent on state revenues, and its burden is
gradually shifting to investing a portion of a future pensioner's earnings from their working life into
the pension fund. Pension models are always tailored to a country's socio-economic situation, its
history and culture. Given that Georgia is a country with strong traditions of parental and child

dependency, it is difficult to conceive of providing for one's own retirement from personal income.
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Georgia's history of independence has not been straightforward, and consequently, the
demographic situation is difficult. The outlook for providing the elderly with a decent pension is
unfavourable. Consequently, the implementation of the government-initiated contributory pension
reform should be considered justified. Based on the materials studied, we believe that the reform
contains numerous risks, as the first pensions are not due to be paid for 20 years after the reform
comes into effect, and the economy, described as unstable, is a cause for concern.

The importance of the new pension system is undoubtedly very great. Given demographic
and economic trends, changes in this area are inevitable, under the new system the savings of
workers, placed in the stock markets, work for the benefit of their owners, whilst at the same time
attracting capital, which stimulates the economic development of society as a whole. Most
researchers agree that pension reform not only ensures future economic security but also creates
new jobs and accelerates the country's economic development.

International literature extensively examines the comparative efficiency of PAYG and
contributory pension systems, the impact of demographic ageing on the sustainability of pension
funds, as well as the role of investment strategies', on the returns of pension assets. The scientific
novelty of the dissertation lies in the fact that it combines theoretical, comparative and
empirical/econometric analysis on the example of the Georgian contributory pension system and in
this way fills the existing gap in the direction of specific quantitative evidence about Georgia.

The doctoral thesis presents significant scientific innovations, and the author's personal
contribution is reflected in the development of both theoretical-conceptual and empirical-
analytical approaches.

1. For the first time, the work develops an integrated analytical model of Georgia's contributory
pension system, which brings together demographic, fiscal, and investment factors within a single
framework. The author's personal contribution lies in the systematic analysis of the
interrelationship between these factors and the assessment of their combined impact on the long-
term sustainability of the system. The findings thus address a methodological gap in the existing
literature, where these factors are presented in a fragmented manner and have not been analyzed
in an integrated way.

2. The scientific novelty lies in the development of a new interpretation of the pension replacement

rate, taking into account the socio-economic reality of Georgia. The replacement rate is assessed
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not only in relation to the income received during the working life, but also in correlation with the
subsistence minimum, which provides a more rigorous and realistic measure of the pension
system's social efficiency.
3. The study conducts an econometric analysis of pension fund assets, including an assessment of
the dynamics of investment return (ROI) and its correlation with macroeconomic indicators. The
results obtained allow the pension fund to be considered not only as a social instrument of , but
also as an active institutional investor.
4. The scientific novelty lies in the development of a scenario-based forecasting model that takes
into account the trends of population ageing, the reduction in the working-age population, and
changes in investment policy. The model combines baseline, optimistic and conservative scenarios
and, for the first time, creates alternative long-term development trajectories for Georgia's
contributory pension system.
5. The scientific novelty lies in the adapted comparative analysis of international experience, which
rules out the mechanical transplantation of models. The paper substantiates that the direct transfer
of pension models from Sweden, the USA, and other countries is ineffective in the context of
Georgia. Principles for context-specific adaptation are proposed, which constitutes a practically
significant scientific result.
6. The sixth scientific novelty lies in the fact that, for the first time, the function of the contributory
pension system as a macroeconomic stabilizer is substantiated in the paper. The results obtained
show that the system contributes to the growth of domestic savings, the development of the
capital market, and the expansion of the economy's investment potential in Georgia.
7. The analysis conducted has shown that the investment risks of the pension fund are complex and
multi-dimensional, and include market, macroeconomic, demographic and institutional factors. The
results obtained confirm that investment risks are an objective characteristic of the system's
functioning, and not its weakness.

Effective risk management is critical to the fund's long-term sustainability.

The analysis revealed that a conservative investment strategy reduces short-term market
risks, but simultaneously limits the potential for growth in real returns. This situation necessitates
the development of an investment model that ensures an optimal balance between risk and return,

and aligns with the long-term social objectives of the pension system.
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The result shows that the management of pension fund investment risks should be
considered not as a supporting, but as a central component of the functioning of the contributory
pension system. Effective risk management provides the foundation for both the fund's financial
sustainability and the achievement of the long-term social protection objectives for the population.
The scientific innovations achieved in the doctoral thesis create new, systematic knowledge about
the regularities of the functioning and development of the Georgian contributory pension system.
The research revealed the dual function of the pension fund: social security and a mechanism for
macroeconomic stabilization, which confers high significance on the Pension Fund in the context of
economic development.

With regard to improving the management of the pension fund's investment risks:

1. A phased diversification of the pension fund's investment portfolio structure by asset
classes and geographical distribution is recommended. This approach mitigates the impact
of financial market volatility and enhances the ability to maintain real returns over the long
term.

2. It is essential to review the investment policy in light of inflationary factors to ensure the
real value of pension assets is maintained.

3. ltis advisable to systematically conduct an assessment of market risk volatility and scenario-
based stress testing ( ) within the investment decision-making process. These tools ensure
the pre-emptive identification and management of risks.

4. It is recommended that pension portfolios are allocated in line with the age structure of the
participants (a 'life-cycle' approach): Placing the contributions of younger participants in
higher-risk portfolios, while for beneficiaries approaching retirement age, in conservative
portfolios. This approach ensures an optimal balance between risk and return over the long

term.
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