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Abstract
Author: Avtandil Liluashvili

The thesis: Development of pension funds in Georgia: Problems identification and ways
to solve them

Significance of the Doctoral research, novelty and innovation: As of September
2024, ver 1.4 million participants have enrolled in the pension scheme, with the total size
of the pension fund exceeding 5.5 billion GEL. The accumulative pension scheme serves as
the core mechanism of the pension reform and system. Its goal is to ensure an adequate
pension amount with a high replacement rate. A high replacement rate by itself reflects
and measures the overall effectiveness of a country's pension system.

The risks, problems, challenges and guarantees related to the pension fund, which
are studied in detail in this research, are highly applicable to the Georgian society, primarily
among the participants of the pension scheme, representing about 50% of the country’s
population.

The scientific novelty lies in adapting the "balanced investment portfolio
framework" to the key macroeconomic variables of Georgia's economy and the financial
instruments available in Georgia's capital market, as well as improving the "benchmark
portfolio" of the LEPL Pension Agency in terms of risk reduction and profitability
enhancement.

The goal and objectives of the research: The aim of the research is to develop pension
funds in Georgia, to identify and analyze both historical and present challenges and to
explore and identify solutions for the future. Based on the objectives, the following tasks
have been outlined for the successful implementation of the research:

e Study past saving experiences and compare them with the current environment;

e Compare “defined contribution” and “defined benefit” pension schemes;

e Examine accumulated asset management issues and benefits for fund beneficiaries;

o Assess how the Georgian pension system aligns with global practices;

* A benchmark portfolio is a pre-defined virtual investment portfolio, from which deviations are only allowed
within predetermined limits. The "benchmark" portfolio serves as a measure and control function for
comparing the performance of the actual investment portfolio.
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e Evaluate the effectiveness of the current Georgian pension framework in addressing
the country’s socio-economic conditions;

e Conduct a comprehensive survey to assess the level of public awareness regarding
Georgia's pension system and its benefits, while also identifying and evaluating
associated risks;

e Achieve a reduction in volatility and risk, while enhancing the profitability of the
Georgian Pension Fund’s investment portfolio over the medium-term investment
horizon through the application of a balanced investment portfolio framework. This
strategy will promote the growth of both the nominal and real value of pension
scheme participants' savings, with minimal risk exposure.

The structure of the Doctoral research: The structure of the research includes an
abstract, a foreword, a literature review, and three chapters. The first chapter examines
international practices and compares them with the Georgian pension system. Chapter two
presents quantitative research, including a public opinion survey. The third chapter details
the framework of a balanced investment portfolio. The research also includes a conclusion
with recommendations, a bibliography and appendices.

Research methodology: The research process incorporated an empirical study of the
historical development of pension fund activities in Georgia. Quantitative research was also
conducted, which involved expressing the results of the public opinion survey in a
quantitative format. Various statistical and financial models were applied in developing the
macroeconomic model and algorithm.

The "Balanced Investment Portfolio Framework" methodology was used to design a
well-diversified investment portfolio. Moreover, economic scenarios were modeled
through Monte Carlo simulations and a range of financial formulas to enhance the depth
of the research and analysis.

With the methods, the problem of the research was defined, we carried out a specific
study using modern analytical and research methods. Calculations and simulations were
carried out in the so-called "Windows" (WPF-Windows Presentation Foundation)
application created by us, which is written in "C#" programming language and uses SQL

Server for data management. Based on the critical analysis, synthesis and evaluation of the



obtained results, the conclusions are generalized for solving the problem, making the
correct and effective decision independently.

The scientific significance and potential practical value of the research: The
consideration of the results and recommendations from this research will support the
strategic goals of the pension reform and contribute to its successful implementation.

From a scientific perspective, the developed macroeconomic model and algorithm are
highly valuable, as much of their functionality is automated within the application®. This
enables the modeling of various financial calculations and scenarios, making it beneficial
for both finance professionals and newcomers.

Implementing the balanced investment risk framework developed in this study for the
pension agency's portfolio will protect over one million pension scheme participants in
Georgia from potential losses totaling hundreds of millions of GEL over time. This approach
will play a crucial role in ensuring the stable growth and development of the country's
largest institutional investor, the pension agency.

Keywords: Pension, Algorithm, Investments, Pension Schemes, Pension Funds

> Application — Here: computer software that can be used to perform various educational or business
functions.
10
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06835305 — @350 93MBMAOZNIN0 DEIS) .ovvviiiiiiiiiiiic 116
0536535 38: 0BLYOIMO 3MOGHBGO-1-0b Hmbgdo: gstrm: 53EHMGMOl
BOTMUIIGEIGIO ...ttt 122
0530585 39: d5EBLYdIMO 3O GHRYE0-5-0U FBIBO ... 122
0536505 40: 396BF>63 MO BBl IMIYGO0s6MdS Bo3MMU39b569dd0 (1 Hgaro)
095600: 53BMOOL 2OTMOMZEOOO0 ..ottt 124
©05yM585 41: sd5EsbLGdIMO 3O BHRGE0L-1 FmTYgd0sbMdS Bo3Mrmb3gbstgddo (1

0536505 42: 39bB3>63 3O BHTBGol ImIYGd0s6Mds Bo3MmMU39b509d3d0 (5 Hguro)...124
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©O05yM585 43: sdsbLYdMWO 3O BHRIOL-5 BrMTRgd0sbMdS Fo3Mmigbatgddo (5

35BM03d 11 30OHGEOGOOL BIBIO(3D +vvviviiiniiiiiiiiiiiiieiete e 91
35656000 1: BLodsBOM s LszMgoEM Molgol-VAR-0b 35bma30m30l 5390990
B50B39VBEHOEOM SMOGBGWO0 ettt 137
565600 2: BsdsDBOHM S LEIMYOEGHM MHoLIOL-VAR-0U goBmd30bm30L s0gdwo
053390900 89009250 99999539390 3BOOO0.....cviiviiiiiiiiicicie 137
96500 3: 9.0 ,BAOBDIJIGD FOBOO(30” et 138

56500 4: VECM - 3m@golbm3zol bsFo®mm 33¢0s@gdols ob@mmomeo dmbsigdgdo

6560 5: Taylor Rule dmqeoliomgols bsFoMm (3305900l oLEHMOmOoYWwo
OBOGITGOO ...t 144
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5069305¢ M
983 — 800560 oo 3MM©YJA0.

19d — NBG - bogo®rmggarml gemgbmwo 35630.

3430 — 99B0mmEo d9LsdwgdMmdqdol dJmby.

IMF - International Monetary Fund — bog®msdmmobm bogowm@em gmboo.
ADB - Asian Development Bank — 5%00U go630056930b 35630.

OECD - Organization for Economic Co-operation and Development — 93mbmdozm@o
0565330 MO0LS s 2630M56GOOL MMYBOBSE0S.

VAR - Value at Risk — ©H0b30U 390 800900 006M9g0)engds.

ETF — Exchange-Traded Fund - 35330000 b53036m gmbo.

SAA - Strategic Asset Allocation — G900 59¢03900L 25bsHoengds.
TAA — Tactical Asset Allocation — &5J@&03996O0 54&H03900L 2obmogligds.

DB — Defined Benefit — 256L5b®360wmo botagdgero.

DC - Defined Contribution — 25650300 dgbs@sbgdo.

FX — Foreign Exchange — «3bmmMo 3o09@s.

TIPS — Treasury Inflation-Protected Securities — 06g3¢0s300L396 OEWEO Lobsbobm
1390560 Jowowgdo.

REPO — Repurchase Agreement — 259tbyo30l w53¢0gd0l Jmbg 3sbosbo Jowsrols
5gdg3ewgds.
TBC — 00d0bo d5630.

BOG - bogdo®ronggeoml 35630.
CD - Certificate of Deposit — Lo g3mBoEH™ LYOEGHO0BOZSGO.

MSCI — Morgan Stenly Capital International — 366 bgberols LygBHmsdmGolim
393050 — (06009dlo 5086083690 50693053 MES).

CA - Current Account — 809@0bs6q sbgo00do.
CAPM - Capital Asset Procing Model — 3630@&s¢0b 995356930l dmqgero.
BPS — A basis point — 1 bps ¢me00s 0,01 %-oU.
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https://www.treasurydirect.gov/marketable-securities/tips/
https://www.treasurydirect.gov/marketable-securities/tips/

9glss35¢m0

LsoLYMEHE0Mm  MgIoL  5dBHYsEmdS:  LodoOmzgml 5330009 MdOL
509608 8999y, P396L J399565d0 Lo3dgblom MIRMMTOL 2oBSMgdoL ©5dgbody
93 Mds 0gm, 09335 MO MMO 89092900 RBoJGHMOM0Z5 5O ITYIMS, M) 5O
Bogogwom 2003 ol ,356M09008 Gggmemaool” 99dgy Lobgwdfoxm 39bLbools
93069 ™mE9bmdol BEMELL. gl dmbsggdo 30 Sbg  @odmoym®gds: 2004 {gerls
4m39 3060 39605 14 oGl 9950039609; 2011 garls 056b53 100 oMl dosmfios s
2015 ferolsmgzgol dbmem@ 50 o0 250Bs6M©s; 2023 ool 1-9eo 0563600@sb 70
P8y 30OHmom30L 39BLos 295 @o®mo, bmwrm 70 ool 56 dg@o sbszobsmgols 365
WsMHOM 25b0LsBP3Ms. 2024 Fawl 70 Hers9g 3060 396L0s 250Bs6s 315 oMY,
70 gl Bgdmod 3oMmms 39bLos 3o — 415 o3y (LodoMmzgwml gobsbloms
LodobolGmm, 2024).

3oLMwo 39MH0MEOL 96353emdsdo  6gdoymBEmdomo Ladgblbom Udgdgdoi o6
2963005690y, IbmermE 9330905 498m394mm ,X0-30-50 3meobyol* 39Hdm
bodgblom Bggds, mBEs Bol Fglobgd Lox st 0bxgMEmTs30s bgudolsfzmado 56 s6ob.
51939, bbgs  Abgoglo  3mEM3MmMsgomo  Lsdgbbom  Udgdgdo  $BoJ@MdM0350 56
23bJd30MmboMm9dL.

Lo39blom GRMEOIOL dmErm  FHow®o Jga30dwos dogzoBbomo 2018 fawo,
HEgLOE 9530 8930 3956Mbo IYMM3gd0MO 39BLoOL Tglobgd. 2024 ool 1-gwwo
199G9ddMOLMZ0L Lodgblom BMBEL YoFg3M056xdMwo 1,4 FoErombbg dg@o dmbsfioery
3953L, 53mbol d0xgBHT> 30 5,5 G0W0sMHE O go@IsFoMds. IFMMZIOOMNO
Lodgblom Lggds Lodgblom MRMEOIOL ds356 LosbEgs s ol dJmdsgsendo b
3obgl  Ls3dgblbom  LoLEBHAOL dMegzsto  d9dsboBdo. Tdobo  EIbTsMgdom  Mbs
90350f0mm 509335¢ M0 39600l MEgbMdL, Mg MbEs Fo0BMIML 39bLlosdgro
999mbogeol, 396Lbooom Bsbo3egdol  3m98303096G0L  godmmzwom. BRsbszangdol
35050 319130309630 J3994bob Ladgblom LobEgdol 9i39dEH0sbmdoL Bsh396909w0
LoBMPos.  JgLodsdoLOE, LEBMPSEMYdsdo, — M30M39eglo 30 Lodgbbom dqdols
dmbsfoerggddo, — MMIgwog Lods®mzgeml dmbobargmdol osbemgdom 50%-U
095009968 doeBg  9dBHvomEos Ladgbbom BMbEMb s35380MdMWwo  MHol3gdo,

36HMd939d0, 459mfi393980 s oMBEH09d0.
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Lodotomnggarmdo badgblom 8mbogdo s bdgdndo 3s6o@ 396305090 Mwo 56
56M0L. 9OMOEIMHm Lobgwdfoxzgm Lsdgblom Rmbool dodsdm 3o Lsbmyswmgdsdo
692393000 356(ymdss. bgao@0m®o gobigmdol s Hodbmo 3o godmEoowmgdols
1mbby MMM Eads Lo3dgblom MgRMMIoL HoMTs@gdom Bo@sMgdol 3MmEgbo. dsom
dmMol, mogL 0bgbl oligmo Ls3zomMbgdo HMYMMOES ,93293X0MYOMEO 593039000
3oMHmM30L 3OMdGIYO0 s 2oM6E09d0 Ladgblom Bmbool dgbgz0E0sMYdIOLIMZOL™.
31939, 90Lsb0dBs305 Lo3MBLEGHOGMEOM I35, MMIGEoE 995505  LolsdsO Mo
90980656M9MdL — 9OHm-9MHD0 5OLYTNOZMMOM MMYSBoDsEooL B0gMH IMHM39d0MO
Lo39blom ggdol B35 YIMM 306MHMdOL 25443900l dMmmMbM3bom. Focs Solo,
bdoMo sMmoL 13g3MEs30g00 Lbzsslbgs 3m3MwobEHo 3meo@o3zmbol FbMosb
bo396LoM BMbEOL 29mJdgdolmsb s393806M9d0m. gl 0doEHMd, OHMA 3E0E03MbYdTS
396350 03056 LoBMYsMGdoL 496{ymdoL Jglobgd Loadgbliom Ldgdols Bodstmrm; s
30396 8mfy3wso BoBMYsMYGdIOL 2ol dmqdsl. gm39w039 gl @S 30WI3
bbgs od@vomeo byzombgdo dgEbogdyer Fgbfogesl s MMM IMY35MGOSL
Lo FoMMgdL, MoYsb Lodgblom LobGgds gobgomsMgdme yzgws J3gysbsdo Jzgybols
930bmdozols s Fobsblymo  LgdBHmOOL  gMHo-gmm  FMegsM  J3539PbgL
Po60mo9bl. Jglodsdolis, Lodos®mgzggurmdo Badgblom GgRM®Asl ABIOL FgMHgb
090 LsgMHMITMOOLM FobBLMMO 0bLEOEGHGHI00, OMYMMOEsS AbMmBwom 35630,
SHool 356300069008 35630, BogMMITMEMOLM L35 MEM BMbEOo, Log®mebygmols
396300560900l LosggbB™m s Lbg. gl mMA60Ds309d0 I0BEHIMILYdIMWO 506
Logo®m39eml 93068030l 9% 96LOVGd0m, ZobIBLYIMO LgdEHMEOL bESdOEIMOMBOMS
@5 B9doMmM390Ml 3930390l BBEOMOL 2ob3z0mMMYdom. IrMM3900mOo Lo3dgblom
R}MbO 30 59 Hg8MOI>o LM oL J3539bYEO0s, HMIgEdsE 30039 gl b
WBOHMB3gagml  Badgbbom  LobGgdol  9x9gd@BH0sbmds,  Fomowo  Bsbszengdol
30980309630l 29696M0M9ds  ©s  39bLool  BMEs  —Lobgwdfoxzm  doxgEHdo
RoLIoWMOO  MHoLIJdOL T9gdgoMmgdoms s LBa3gblom bsdXGdOL FoTsOMNW OO
{bgbols 9aL9dwgdgdom.

36Omdgdols Imzemg smfighs: Lodgblom  MgRMmMIol FodsMm  Lobmysmgdol
MBbOMIWMds bl Mol Lsdgblom  MHgRM®AoL HoMBo@gdom goBIMgdsL ©
Po08mIMdL Lbgoslibzs ®olgl, dsm dm®ol, BOHEOL 3mEo@0396 s BLEGHMOGIPOL
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Gob3gol. OHMamO3 bgdmom 339 90360869m, Lodgblom GMRM®Iol FoMdsEgdom
39396905 LogoMM39eml 93:bmT030Ls s B0BBLWEMO L@ MMOL LEHIBOEMOHMDOLS
5 29563000560930L 9OMN-9MMN0 M350 F94960BT0s. TgLlsdsdobo, 53 303mmgBol
593303905 §0bs3gdsMg 331930l 9OH-gMm 8053560 A5dM(39359.

303mmgbs:  ©MM39000m0 Lodgbbom  bdqgdol Bodstrm  bgaoBHom®mo  AsbFymds
399039990005 dbobEgMmdol 5G0l5305M0B0 06xMEOHT0MGIMIPMOOL Q5TM.

330930l 30Bsbo s 98mEs6gdo: BodMMIoL BB, LodsGmzgwmdo Ladgblom
53mbgdols 396300560900 FoOlmewo Qo d0dobsty  3OHMdWgdgdol
0©96GH0B0E0MY0S, 399b5e0BYds 5 FMBo3wolmM30l om0 FooFMHOL  ABJIOL
39bLsBE3Ms. LYo FOBBOID  odMIPObIMY,  33gzol  FoMdsEHgdom
3956bmM309egd0LMZ30L LEbME0s 9dga0 sdm356900:

o mbbolb  oMM3905LMb 35300693 HoMbo  godmEogdol

d9LHogs s YL sOLYdME BEYMIIMYMBSLBMID F9EIGd;

* ,396L5BO3OMMO FgbsEobgdOLS s ,PIBLEBLIMMO LotygdgEol* badgblom
193930l 9 s6gds;

*  53M9W0MYOMWO 5d3H03900L FoMIM30L 3OMDEGIGOOLS s L3gblom Fmbool
0969930(3056900BsMZ0L J9M9BEH0GdOL Logombol Tglogens;

*  bmOoO LHYOMNSTMOHOLM 3M5JFHOI0Ld S LodsOMZg ML Lodgblom LoliEgdols
390056M909;

® 090l 5965, ) M58EIbs M3sLHYOL 585505 LogoGrmnzgermdo dmgdgwo
Lodgbbom  Lob@gds  d399sbsdo  Bgddboen  LemEoswI©-93mbmdozn®
9 MIsMm9MBSL;

e v M5 MBIHYS IMLObEgMdsdo 3mEbols s 0bxM®MmI0MYOMMdOL Embg
Lodoomggarmdo bodgblom LobGgdols s saM™3gdomo Ladgblom bgdgdol
Lo6MR9O056MdOL dqlobgd, d9L5d530LY, 95 OH0 6ob3gdoL
0©96&08030M05 S F9x3sL9ds;

®  B5IBLYdIMO Lo0b3zglBHoE0M 3MmMHBHBYOL Bs®BML godmyqbgdols ybom
Lodotongganmls bodgblbom xmbools Lo0b39LGHOEOM 3OGHBIOL
153 M350056  LYob3zgbGoEom  3MOOBMBBHDBY  3MWsEHOEMdOL/MHOLIOL
3993060900L5 S 3MTPG006MdOL goBOHOL Jowgazs;
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* 3300930l  89092900L  A5965e0Hgds, L3360l  @odm@EHebs s Tglodsdolio
0930096530900L 09999953905,  LodoOmzgwmdo  Ladgblom  13mbgdols
LG9dO0EMEMO 25630560930l M BOHMb3gwymzolm30L.

B90mm 506036 mwo 53m356930L Fglicrmengds, bgwls JgmhHgmdl Loadgblom dqdols
9mbsfoggdoll sbsBMYgdol 6mBobscrm@mo s Moo VoMmGdYIEgdol DO,
906085 ®0 GHolgob Aow0gdom.

330930l Logobo s MmdogdBHo: 33eg30L Logsbos Lods@mzganmdo Lodgblom
1Mmbgdol 296300000905, o3 dMOEo3L  HoMlmeo  2odmEEowgdol  dglfogesl,
909806569 3m3egbgdols s A5dM)393900L LoWEMTOLYYE BBl s BMTsgz5¢ndo
D353 900 5 LBEH0OWMMHO 35630056900 BsM30L  LyFomm M93mdgbsE0gdol
090999853905

33w930L doMH0ms© Md0gJGL FoMdmoygbl o3 Lodgblom Looggbdm, HMIgEo3
3sLbolidadgos  @IRMM3gd0m0  Bodgblom  bdgdol  s@AobolEGHMOMYdSLS @
L50639LEH0E0M Bodd0sBMBOL BsOrM35BY,

39360900 Losberg:  dg3bog o Losbang, Lodo®mgzggwml  93mbmdogzol
d0MO0MOEO  3530930b6MmT03MEM0  (33¢0@JOoLs O LbdJoMIMZgWML  3030F 00l
05BsOBY 5OLgdMEo 5306560 0bLGH©IG6EJOOL 0530L909Mqd0
350m35¢olfobgdom, »Q505BLYdMEo  bsobgzglBoEoMm 3MOEBIWOL  Rs®BRML®
99098539059. »@00WBLYdMo  LbovobgglGogom  3mOGRIwoL  BsOBRMUL®
LoMRAYO0bMBdOLY s  9BYJBH0BMOOL  LoEgIMBLEBHMIE0M®©, ol  godmzoygbgom
Logomggemdo  yz9wsHg ©oo  0bbBoGMEomo  0bgzgl@mmol, Lsbgwdfoxgm
Lo3gblom LosggbGHmb ,8968350M3" 3mOMAERBgdo — d9dgao Lobol od@GHogzgdolsmgol:
3WMISXMEO  5J309d0L,  Lobsbobm  Mmdwoas30gdols s Logdmbo@m
LYOGH0B035GJOOLMZ0L M3EH0To MO [fbgdol AsblsbBLIMOLMZ0L.

»Q505BLYdMEo  LoobgalGogom  3mOGHRIol  BsMhmC  3OmEgMMOL
396bmM309egdolsmzol, B396 doge 89dwmdsgs  3530M930bmB03MMHO IMPIWO ©d
139309 MM0  sEMEOMTo, MMmIgwdog  bbgossolbzs gobsblmo  Bm®IMs
139309 MM0 MA03000 JOMTBINOL 993530060, 5T SEYMOOMTOL 25dMYygbgds
Lo3ogdsls 235dg3L,  49dMM3gdOL  FodLOToEIMMOE  53BMBIBHODBOMIOOLS
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Lbbgoolbge  bEgbs®ol  dm@gEro®mgdol  89w0gao©, Jo300Mm 159939 9bM
Q5053600 Bo0bgzglEOEOM 3MMGHTBIWO.

LsolgOEEoM bsdMMTol LEGMMIGWGS: LoobgMEsgom bsdMmdo dgoagds:
BBGOogdBHoL, dgbogeols, wo@ oMol dodmbogols s 3 Ms30Lb. 30M39w0
0530 9gmdMds MEbMMO LEgMHMsAMOOLM 36ModEHogol dglfogesls s Fgs®mgdals
Logo®mggeml  Lodgbbom  LolEgdsbomob;  dgmeg  ™sgzdo  Fgbyeros  JgMHgrIeno
30LMOM03-MoMmEIbMdIM030 33¢g35 s T9oEogl  Fmbobergmdol  godmzombgsls;
dgLodg 35300 Fobbowos BBl BsobzglEoEom  3MmOEBRIEOL BsBM.
Bsddmaddo,  sbgzg,  gbmyEos  sL33bs-M93MIYbEI30gdO,  godmygbgdmwo
@0 GJOIGHMOOL Bos s IBIOMGdO .

21



@0GHM5GHHoL dodmbogngs

(0obo0qdstg 33093580  259myqbgdeos  GMAMmOE  JoGoveo,  sl939
Lo9gMMITMOHOLM WO EIOSGHMMS. JoMMNZ9M0 s M3bMgbm3zs60 RobsbLOLEHIBOLS
930bm3oLEGHdoL BMmbmy®mszgogdo, [oybgdo, 3mdeo3s30gdo. S1939, d9dmyqgbgdIeos
130bsblmMo  0BLEGHOGHMGJOOL  3OMEIMOId0,  STMbIMOIdO  3MoE 03O0
©M379963H90056, Lbgoolibgs 396mbo @s 5.8. 06E9MbgE) GglmEmLyddo dmdogderos
065335305 Mr5d9603dg J39960L Lodgblom LolEgdgdols Jglobgd.

33e930L 9990 bsfoo @M  doMoms  LogMgbl  9uwdbgds:
35360930630 3M0 IMEY0MGOOLS O 5dEH03900L HBSEBLYOIEO gobsfogdols
doamdsl.  ™mM03g  9omO©,  3MIdBoboMYdMWws©,  JIbol  gMdgergsosbo
0639GH™M900LM30L  5dBH03900L  Asbshowrgdol  LOwymzow  LYEOSHOL -
@©505¢blYdIEmo Lo0b3zglBOE0M 3MOERIEOL BIMBRMUL. 3bMdoEro 30bsbloLEJdOL
Thomas ]. Flavin-obs s Michael R. Wickens-ol 6536003900 d0omomgdl, Gma
0536193680 37M0 (33¢05©Jd0L 3OHMPbMBoMGOs byl Mgmdl 5g@03900L GOl
(339905Md0L  F9x3oLgdoL  gogdxmdglgdsl, o3, mogol dbMog, AssdhY39@H0
R5dBHMM05 3OGHRI0L M3GH0oM0 25b5f0ogdols Jolsrgds (Flavin & Wickens,
2003).

0Lg0 3s659900MM™M3g BobsbLOLEJdO, HMAMMYd03 5®0sE Ann Sebastian-o s Tim
Gebbie-0  dmEMm©OO®M0bge 659OMITo 5933039096, GMI  F530™M930bMT03MM0
335000 gbTs6ds 50bLBIL 3530EsWol dsBEMOL gbwgb3ogdl LadbMgo sx3GM030L
106560 dBEOOL IMbs30090Dg oyMEbmMdOom (Sebastian & Gebbie, 2019). Lbgs
3319359 0690l Logzmbm doMsoL 0bgJugdBg 563905, BXMT Bs3MMY3MbMmT03z MO
33150900l 30030606930 dmbo3999d0, 3936096M900L MobsdgMmM3g ¢9db0390msb
9OM5©, 87-92%-0560 LOBMLEHOM [oboliHo®dgBHY30wg0©bg6 0bgJuol FMAMSMBSL.
053609306303 MM0  (33€5I00L 293w 9bs  BobBLMGO BBMOL  }9bgb309dBY
5300 LYOMMPYDS, DMI3S BOMBOWLE by oymo  3MbE3GgGHMwo
030bm3o3z0Lsmgol  sdbLbgro  (33e0IdOL OB g30LLL,  goblogMmégdom -
3963005609050  d5HMGOOL  JgdNb3z935d0, LOSSE 93MDbMI03MMO  WOEIOIGHMMS
9306gs. B396 3mb396GH0M9dMEgd0 356 MbsdgM™M3g 93mbmdolEol, Wojciech
S. Maliszewski-olo @5 bogdo®omgganml 96Hm3zboemo 35630L Lsdmdom xamaol doge
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Dom0mgdme B5dO™IBY — ,,06xws300L IMPYW0Mmgds LoJsOmzgermdo® (Maliszewski,
2003), &™dgeog 3m6309Es© Bods®mzgwml 93mbmdogsl gbgds.

593039%0L  gobsfoangdol dobbgdolomzol Bggb s30MBogm  ©sBdSEsbLgdemo
bs0b3gLEG0E0Mm  3mOGBIwol  Bs®BM, GmIgwoi MoLzolLs s  FmbowrmEbywo
39905305630l 3909l 3OMBoEL  A35d93l, 30O  Lsdgblom  Fmbool
(b539bLoMm  LoogIBEBHML  LsobgzglGoEom 3MmOGRBIWo) bosob3zgbGHoEom  3mMEHT Ol
90900bsMg 49bsfoggdss. ol sh39690L, MM Golol sdsIBLYd0om Lbgsslbgs
b39696030  JgLodEgdgos 99930MHIL  Lsob3zglGoEom  3MmOEBIOL  MHOLI06MdS
(3Mm5EHOEMD)°.

056589000Mm39 30b56LOLEH)0ds David Blake-8s oo Allan Timmermann-9s 053056
9993590900 200X ML ToL 8999y, o3  JVIMMZWgddo B  OH™Io
3399050 BoJBHMEM0. 5956 5B3965, MM Lodgblom gmbgdo 3562530696 0,2%-
Dowofioccdo  Fomomgden  2omdxmdglbgdsdg (Timmermann & Blake, 2005).
056589000Mm39 93mbm3olBgdo Diaz, A. s Esparcia, C.-o 2021 gl go8md39969dw9em
Bsdemddo, ®olzol Gmdo ;35¢7905000 8-96980L dgbsbgd, 33935DMdI6 GoLZoL
560900l 356599EHM9d0L 458tg3565L EOHMB0 335¢gdSO ML, MBROM BMLES©
6md 300g3sm, ,Efficient Frontier-ob™ o®mdo (335¢090500 36900l gomgzscofjobgdsls
(Diaz & Esparcia, 2021). ,Efficient Frontier-ol"“ oogm®Mos 393momm bmdgwol 36Mgdool
WwoM9go@ds Harry Markowitz-0s 1952 (gl o ol 96599006mgg byobzgbBoom
3mOGRI0L 0gmOool J35390bgos (Harry Markowitz, 1952).

B39bL 33093580 FgRsLYdMW0s MmO BsobzglBoEom 3MmOERIEO, GMIWIdO3
3903@0656MHgMdL  dOMO0MOEO (33w JOOL  3OMYBbMBoMmGOOL OMOL Lbbgssbbgs
bsba®d03md0sb. 53 doymdom B39b  Tgagodwos  9359Mm  30OHMBOMO
3M356M0530w0 9oBHE0@3o Lbgoobbgo L3gbsmdo 36MbMBoMYdMEO
053609363030 9aMIoMgmdol  asmzserobfjobgdom. 53  doymdoom,

& 3m@o@owmde — LoggmbE®m B0MHsBY obBLYGHO 0BLEMMIGEEL FoboL F3oYPRIEMBS LBogoFOHm
Lgbool bbgoolbgs dmbs3zzgmdo. Mo MRGM Jowowos Gobob (335¢gdIEMBS, Jom MBMM FoMIE0s
6oL30, M3 329obbdmdL, GM3 3ME3MYEHWWo Bobosbo JowswrOl Golio MBROM sMILENOOEMMO, 6w
Mol gosbo.

7 Efficient Frontier — ULs0b3gqbdogom 3mOGEgwo, Gmdgwmog bOMB39@ymal 439esbg domaen
390mbog35¢b Hobzol dmEgdmer mbgbg. 8oohbgzs, H™MI 3mMGHRIo 9i39dEG0B0s, MY 5O SOLYIMDOL
bbgs 30O GHRY0, HMIGE03 30935DMOM RMM™ Fowowr gdmbiagswls sdseo sb 08539 HOLZOL S©gdOm.
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Lo0639LGHOE0M 3MOGHTBIOL Moo F30MHEYdS MO0 BMBPTIBEHWOO BoJGHMOOE:
©MHMA0 (335¢79050 335005300 F5GHMOEOom ©s Molzol Gglisdanm b3gbs®gdol
505¢msblgdom (Shahidi, 2015).

3615350350 BH0sb  LBoobgzglBdogom  3MmMOHGHBIWgddo  FgbodegdgEos  GoLZoL
9993060905 gLodsdolo ool ,BMMZMO0? 3MbEMEgdom (Topaloglou,
Vladimirou, & Zenios, 2008). 0093 LogoMm39eml B39 MEM BsBIMO §300535HMBL
99D © d3005000M9dE ,39x%0M900L“ 0bLEHMMINBE IOl BMMOZSMEO
3Mb6E®59d3H900m. 5§96 259mB0bstg, B39b 439MO 5391560900 58 OLZMBOSL, MY
9o m5© ol 3960 2bbm®E0gwgds  Lodsmzgumdo  sMLYIMWO  5dEH039d0L
3w3lgd%Bg. ®965990MmM39 93mbmdolEgdol, Nikolas Topaloglou-Us s Stavros A. Zenios-
o, dMWMmEOMOHMobgwo bsdOMIgdol dobgzom, Mobzol T9gdEoMgdol AsMHE.,
36535boxggbm@Mosbo  dm@gwgdo  oxmdJOg6  GOHDLIRGHMOOS6  BMmEYgdl
999mb53006md0ol mz3swlsbmolomss (Topaloglou, Vladimirou & Zenios, 2008). bbgos
530656L0LEHIOOLS O §3MmbMToLEBHIOOL 3093 MTROM sbogro, 2022 Farol, 65dGMIgdo
330P39690L, O™ 3E1635¢LoBgbMm0s60 IMEgEgdo MHolZoL 35MH0E G0 ©S ,,mean-
variance-ob 1 Bs@Pmmo 39009l 99gal 9639690l FoJLoMGdMEO 3OOEHIMH0YIgOOL
9mYgdmsb 8gotmgdom. Mgdm dg@oaE, MHob3oL 350m0EgEOL BsbMm, MmIgwos
306393 MMs B30 809m 9MBIME0 ©sdsBLYdIMYO 3MmOEGHBJoL BsGMBMY
dbaogbos,  ©mdobo®mgdl  ,mean-variance-bg“ m390gbo  ,Sharpe® - Gom3gL!!
3M9803096@G0mV (Xiaoyue, Uysal, & Mulvey, 2022). William Forsyth Sharpe 53960390
930bm3obGHos, MmIgedsg 1990 gl doomm bmdgerol 36M9dos 93mbmdozwme
3936096909080, Harry Markowitz-oob s Merton Miller-0s6 g0ooq, 00 gobsblmémo
dm9ggdol  899w9d53900Lm30L, MHMIgdo3 bgwl  MPHymdbgb  LsobzglbBosom
3°05(Y39GH 0900l d0eqdsl, dsm FmMob, ,dsMm3gl* 3mgxr03096G0L (,Sharpe ratio-b™)
d94dbobogols (William Forsyth Sharpe, 1966).

& 3mO350M@o — obgo 2500 oL JMBEMIBHO0, H@IOL 306HMIGBOEG BOLIBOIMRS F5G0gdOL
009630, ®999(35 33MH0gd0L 30H:MBJO0m SVLMMErEYdS FMTo35¢do EsMJI L.
® 39%06905 — B3935 IMboErMmEbgo 5obsblvydo obszamyolash.
10 Mean-variance — 80qog3ds, Hol3ol 3556356000900, 3odmbo@mwo @oldgmliool Lsboom dmbswwmobymro
59mbsggdol  LodoMmob3oMme. mean-variance-ob sboeEobBl 0639LEHMMGd0 094gbgdab LoobgzgbBogom
235005093930 900L JoLowgds.
11 Sharpe ratio and formula— ®olgom dgfimbowo s3mbsggdol sbRMOTGBOL FMMIMs. FJobash
000900 319830309630 ©B3967dL 53Mbsggdol 9B gMHmgMEbg Modbgwrs MOLZ0s s©VJdIMO.
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https://www.investopedia.com/terms/s/sharperatio.asp

Lsdmemmm, B396 s30MBogm IMsg5¢LsxzgbmMosbo dmEaEro dIESBLYdMEO
3O GHRIMolL BoMygddo. gl ImYo IM3wg3500560 FHogEH03MNM0 3OGHTBIOL
394960l LGOSl 0dergzs. ol G7o0MOL  J0dEObIOY  Fo3OM93MmbMT03ME
9m3¢9b90%b9, 303935000560 F0BbMIM030 59303930l 29650 gdsLMSb ghms, Mo
0035¢0L{0obgdl 93mbmdozob ,,306396M9b305L“12 ol LESd0 G FEAMTSMGMOLMD.
0900993500, $3960 oMol 253mygbgdom, aMadger35¢0056 0bgzgliBmmgdls 9gwdEosom
500B0Mb 53303900L {mbol Mm3E0Bo¢grmMo 3565foergds s 3m3eg35000560 4oobMmgdo
- 9360303580 9aBMygbmMo dm3zgdol gsdm.

0536093mbm303mcmo ImEawo 89ygds M350 3m33MmbabEHOLYD, Ls0Ibs3
0b68wWs305 5 BmbyEOME0 3mwoE030L 4965339000 3GIMABMBOMYGdOLM30L LsdoBby
(33w09d0s. Beltratti, A. s> Morana, C. 0530560 6586330 s0b0dbs396, ™A
06835300l (33500905 ™dS oMol IMM3930L 3MM3gLOL JMM-9MmO BM3500
050mdM539090  RodBHmeos (Beltratti & Morana, 2006). 0bgwszool dm@gero
996bmds Wojciech S. Maliszewski-ols 6sd6®aAl, 6Hmdgwog 9dgsegds  gobgdol
3963005609008  ©0bsTo3oll  @s 930l MgMOoMr  FMEIWL  LodsMmggwoml
930bmdogzolbsmgol (Maliszewski, 2003). dowbgsgo@ 0dobs, MH@I 53 BsGPmdo
063 9365300Lm30L  HMLYIMIL Gsdgbodg Lbbgs 93mbmdgBMmolzmwo dmogwo, B3z9b
3500560900 Wojciech S. Maliszewski-oll 06gws300L 360Hmabmbomadols dmogerols
d9L50530LMdL, HMIJGO3 9BIJAHVIMSE SLEBI3L F306Mg oo 93mbmTozol bsdo3sl.
39635b35399390 FobolosmMGOGdIOL Yom35w0lHobgdom, HMIWgdog 2oblsbLzM396
3963000609050  BoBMGOL,  IMBgEBIOMO  3Mmo@BHo3ol  9MbYdOL  9B9JBHVIOMDdS
303360393 06M90w05, M53 0)393L b3 MM M1god305L 06300l 5B3969890By.
3b™dowwo gobsbloLBHGdo 930560 b5OMITo d0MOmMYdIb, MM 25630005M9gdsO
05H6900 BoLOIMYdS LLBHO 0BLEHOEHE0OO BsOBMIdOMS S BoLSBO Jo®ogdols
05BMgd0lL 93300900 Mwom, o3 03938  dmbgBHotrmeo  3meo@o3zol
doM0mMOEO 5OHbgOoL 2ov95M9glgdsl (Montiel, Spilimbergo, & Mishra, 2010). 58 db&og,
3963005609950 939969030 MT0BIBEHWMO0S LEdIBIM bs3MILOGM sObo — Bobsblyeo
B5BOOL B0 296305MGOOLS S 39MIM BB MOOLIMZOL Bodb M O3MIOEHJIOL

12 Convergence (3b6396306309) — 8980bg939, Mm@qLsg Mo 56 3930 BoJGHMO0, 0gs bgds
9ONBs0M0 s 9P F0sbMmdI© 0J3a3e-
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8609369cmd0b godm. g 0f)393L FMbgEBIOME0 3MoEH030L Fobs3393900L 2o3egbols
565 dbmemE 9335000506 R0bBLWME  0bLEGHOMTI6EHJODY, 9M8g MGG
930bm30396 (335 g0bY3 (Abukaa, Alindaa, Minoiub, Peydrécd, & Presbiteroef, 2019).
dgmég dboog, IMF-93mbmdol@ol, Adolfo Barajas-l, 933039000, ULs3MIOOGHM
5MHbgdom dmbgEomwo 3meo@030L 49s3gdol 394sb0Bdo godwrgds dglmbiEogl
R0 3Ho3b0egdol 99dmobgdom, M3, LE33MMYME, IMbEYds 2363005M9dS©
05bMgdbg (Barajas, A., Chami, R., Ebeke, C., & Oeking, A, 2018). ¢g6m 99303,
dmbgBormeo  3mwo@030L  989JGHIOMds  0bxgwszool  LsdoBby  0bFWws30s8Y
90y3965d0  ©O9M30gOM0os  BobbLEG  osmdsls @s  93mbmBozn®
3Md0bs30sbg (Mendonga & Nascimentob, 2020). o3, 2963000569350
9306M303900L5m30L6 GO0 T30S oMy BoLGIOL Fm3gdol JoMrm3zs, LogsFHM
055bldo 083MEOEOL Foseo Fools s Bogse @M 3MOMLOL (335 9dIEMOOL FodM.
dMWMmEOOHMObEI  WoB MG Mmsdo Axgumdb 005Bg, MMI  2sb300569d5©0
9306m303900L godmf3935 06x8ws300L F9xsLgdoLOIL HoeBmM0dmds 08 360369 m3zs60
D9393w960L6, HMIGELOE 96 BoLYdOL M 3Jd0 oS BoLYdBY sb9bL (Ha, Ivanova,
Montiel, & Pedroni, 2019). 300093 96 LsobEHgMgbm BsdO™ITo 330mbIMdm, Mmd
dmbgBHOMMEo 250539908  25dW0gMgdol gMo-9mHmo  3m@bzomMo  LodMsEgds
390dgds  3Mm039309L  30bsBLMMO  bgdBHMOOL  FoRIMMMYOIL s  FIb30050GBSL
(Effiong, EL, Esu, GE, & Chuku, C., 2020). 83069 005 930mbmdozolomgol dmbg@scryero

3900533990L  d9doboBdol  BH9dbozmeo  FgRsligds  HMWw0s.  sdoEMa, B3096

3905309303 gm, 80393900  Bododmzgemli  93mbmdozol  dglobgd  sMLYdIME

@O GJOSGHMEL.
Wojciech S. Maliszewski-olb 9m@geol  459mygbgdol 30093 9ghomo  dobgbo

5MLgdMAL, Fozsmfomom  Lodosdmzgurml 9hHmzbmo 056308 (bgd) dmbgEecmwo
303030l gbgdol LBomzgmabim dgladerm Fgai3aligdsl (bgd, 2016). gl dgbodergdgenls
39b0ob Imby oo 3mwod030l 3m@Egb3Eoemo obsdozol MaM™ BLE) dgxnsligdsls
Lbgoobbgs b3gbstol dobgzom 3MMYBMBOMGdIMMo 0bRwsE00l BHMSgdEH™O00l
390035¢0L{0bgd00. FgLodsdobs, 99EH03900L  gobofioqdol  2owsHY39EH0wg0gdoL
399351900l Jglodgdemds Lbgoslbgs bggbs®ol dobgzom gomdx mdglgds (Flavin
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& Wickens, 2003). ,Error correction model (ECM)-ob“® 994560%d900L 459mygbgdom
056589000M39 33193900  Logmbm oMol BslgdLs s F53MMY3:bMI03 MG
9563969093l M0l 3Mdgerg5000s6 3533061 5639690l ,,(Engle, Robert F.; Granger, C.
W.]J., 1987), (Kotha & Sahu, 2016); (Lee & Brahmasrene, 2018); (Misra, 2018)“.

QOLgOGHEOOL  33eggol  dgegagdo  3dmdzgybrs  spomdtog o
L9 STMOHOLM M7396D0MYPdS S MYTRINOMHGOSE 5MbsEgdTo:

1. 5300560  owvsdgowo, (2023). “Badgblom LolEgdols s IYMM3Jd0DO
396Lool Tgbobgd AmbObEgMBdOL 0bBMOTI0MYOMEMIOL 330935, 1Yo IMHO MHOL3IGOOL
09bGH0R0E0MYds s FgxRoLYdS”. FMHbsCrOo ,,9326080b%0 . N2, 2023, &mdo 19, DOL:
10.36172/EKONOMISTT; p ISSN 1987-6890; e ISSN 2346-8432. 3. 127-140;

2. Avtandil Liluashvili, (2023). “Macroeconomic asset allocation to solve problems of
uncertainty in the medium-term investment horizon in Georgia”. Intellectual Economics.

DOI: https://doi.org/10.13165/1E-23-17-1-05

13 Frror correction model- (ECM) — 8m@qeol  35¢93060s, Hmdgmog LoBds®gl  306@e306
3535L9g0L/0AgbL,  OMIoMsE  ITIMIOEIBOME0 (33150 [bILHMOMBIL/933000dM0mAL  Lbgs

335©Jd0L 330gdol Jgdoy 1dGIBLYd.
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https://en.wikipedia.org/wiki/Robert_Engle
https://doi.org/10.13165/IE-23-17-1-05

331930l F9mMEMEMA0d

33930L  3MmEgldo  4sdmygbgdmeo  oym 9.  996gMwo  330LMdIM03-
50m9bMdM030 33e0g30L  3go™MEO. BOGHIMYPOMWO 3300935 FMOB393S  MIMPMO3
030Mm0M030 33eg30L  FoboLOsMYdWGOL, 1939 — MOMEYbMdMO30 33 g30LM30L
©535bOB0sMYIG B5JBHMMJOL, MMYMOOEFSS 3003950 FMby399930L F9MmM39ds
(50m9bMdM03 BMOI>GHT0 2odmbobgs, LESEGHOLEH03MNOO ©Tsz90s S FJIRJOL
dmOH0L 30M9Ws300)M0 SbseoDBo. s1939, gufogerowo ogm bsdgblbom M9TMEMLS
053530060903990 LodoMmggermb 396MmbaEgdmds, LogdoMm3zgwml ghmabrmero 35630l
93930900 5 30E0308 ™3MIIBEJO0, BMYMMOE MO, sgowoms, L3
bo39bLom Bsoggb@BHML LoobzgalBOEOM 3MWOEG 03, 15939, LoM3gMOEOM Tglodsdobmdols
@5 M93ME9304I0 MOLZOL 3MmE0EH03d s 5.0.

50 9900m©gd00  2ob3LLoB3Mgm 33930l 3OMDdEGIE03d,  BI39GIMgM
3M6309@Mwo  33e0g35 9bs39M™M3g B0 FH0IMMO s JZ3AG30m0 FJNMEIOOUL,
56589000Mm39  LYObZMMTsgom  BHgdbmemyogdol  asdmygbgdom.  Jowgdmwo
390929008 300303790 565¢0Bol, LobmgBols s FgxrsLgdol  bsxzdz9w by,
39635BmYogo  ©s1336900  3MMdgIoL  gosFMol, LHimGo s  9x9dEMco
39059390 0oL ©3MI30IBS® FobRYBS.

{0obsdgdsty 33930l 9OHM-9MM0  BMH35M0  3OMDEGIOL oI FMYIS,
(MIY0E  ©935300090MW0s  bogs®039¢rb  bs3gbbocr  gmbool  bsobggbhosom
30BARICOl b3T95¢25@056 b50639bhozom 30050065 Yg
302¢n3¢90er80l/Goliz0b  dgdpomg8obs ©s 089805680l gs ool ormphgzsborsb
39903099690 05 sbLYdMEOo Lo0b3zglBOE0M 3MMEHRIEOL Bs®BM dgmmEmemmyos.

390059993930 RBOJGH™MM0, Lbbgoslbbgs aMdgargsosbo bsobgzglbGHogom xmbool
090092900L dg85L9d0LLL, LBEBHMIEIR0MEo 5§B03700L sb6sfowgdss - (SAA). SAA-L

Log3mdzegdo 99MHEbmds Qoo Lo3Mbol  60-0560  fargdol 53509806
0B MG, Mean Variance, CAPM-0 o 5. 8. 95barglio Bsd6Mmdqd0 2300535HmdL
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3654 BH03obs 5 09MM05DY ©ox3dbgdY doEYMTGL, MrrmamEMoiss: Black-Litterman
Model-o'4; Risk Parity'®; Balanced Portfolio (Balanced Portfolio, Bridgewater, 2012).

SAA-0b MbmwEds 35600563 JdT> Fg0degds 45dmoygbml ,Machine Learning“®
SEaMmMomIGd0,  OMYMM03ss  bgodmbmwo  Jugwgdo  ©s  Lbgo@slbgs  Godol
303bG9M0MY0S. 0309935, 58 B0YMAYdTS KGO 396 BMm03M35 53509F0MO HoMToEH9do,
596  BoobgzglEBHOE0M  WOEIMGHIMS OPHOWSE  ITMIOEIONIE0s  MMIO
950D gd doymdgdbHy, HMIWIdoE oMM MM Bsomgzgswml, 10 ferom
bsbaMdeogzmdol 5063 Mbs oymb.

(5mEIbmdM03  9gomEgdbg  ©oxdbgdmwo  BMbgdol oGS,  bdoMs
363090000 BMbIOL, MHMIo03 09gbgd9b  LEAEHIGOLEHOIMMO  TFJOMPIdOLs @
Lo0b39LbBHOEoM  BHYbgb3E0gdolL  33¢0g30L  9OMOWOMDIL,  0b39LEHMMIOOLMZ0L
»9@x35L“17 Jobomfigzs.

B396 399Mbmdom dgommel, Gmdgwog ,Bridgewater-ol“® doge LoobgzglGozom
06MLEGH®0530 BoEHo690m@0 33¢0930L J900939 F00GdINIE 253M(300EgdSL 04gbgdl.

b 330935 LoD sofargmebg dgBHbobl J0dobocgmds s  sdEsBbLYdMEO
3mhEBgeol  (Balanced Portfolio) dgomel  fimgdgh.  9530m93mbmdozmeo

3mY0M9d0ls s 59403900l 0SB0 gobsfogdols Gglabgd (obsdgdstg
331935 36396EGHM0M9dIMWO0s 59303900l MmEME3056 4965H0ogdsBY, 296Lb3s3980m

AG®5030w0 IgMEGOoLs, OHMIGdoE 329obbdmdl BEIbIMEHWMW A5IbMSLS
(6ob3L) s ,Efficient Frontier-U“. gl dgom@o 0dwg3zs Golgol FgledEocmgdge

Lo0b39LGHOEOMm  BMEOIMELL  FJIMBOgw0sbMdOL  Jgbs®Bmbgdom, EGGMooEorwo
»Efficient Frontier-ol® 39J6030L256 ¢oblbgogqdom. o939, 9 IgmmEL Fgodergds

14 Black-Litterman Model — g06s6bey®o dmgwo, Gmdgwog offygds 69oGHMms@um®o 3mBoE00wsh,
04gbgdly  00bsdgMmzgg 3mOGRIolL  mgmMosl (MPT) ©@s 00gdlb  @sdo@gdom 0bxm®dogosl
0639bE™MMJdOL FgbgEgdgd0Esb 030l ILsYbs©, v MMAME Mbos obsfowgl sj@Eoggdo
LsHgoLo 3MOHEBGEOL HMbrdOIL F9IBEOBOL gomzawobfiobgdoo.
5 Risk Parity — bs0ob3gbGogom bEH®sGIR0s, GMIJWoE 30MdL 3nMmAGRIdo oLl fystmgdol
Q05@bLgdL.
16 Machine Learning Algorithms — 3mobl bsfowgdo, GmIwgdog gbdsmgds 5@s8056L Fgolfoganmb,
3909B5@0BML s 03m3mL  3m33wgdumemo Imbsgdgdol 360836gEmds. MoMMGMWOo  SEIMEGHOMTO
©IGHCMOHO  0BLGHOMI30900L Bo3Mgd0s, MMIIWLsE 3MMyMsds Mbs Fodyzgl Tmsgzsto dobbol
dobowfig3sc.
17 Alpha () — 50335 — boob39LEHOEOM LAHMSBJRO0L MBMO 5TMEBM/5XMOM BoBSOU.
18 Bridgewater — dbmgeomdo geHm-9H0mo MAbbgowqbo ,39x-gmbEo“, Mmdgwog BsGmgL 5JE0z9dL
0bLEHOEGHM309OH0  0639LGHMMYPIOLMZOL, Foowo WOoMmGIMWdol Fdmbg 30Mgdolmzol s badgbbom
3mbgdolmgzob.
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3999003LL  BEASGHOLEH03MOO (9603900, MMaMOOE  SMOL  ,dmbBEI-39M ML
LodME530900“Y. 5D, 0mM35¢OLHobIdL 0b3gLEHMMOL bggsl o 2odm3ysgL
3930350l d5DMHOL ©s33909d0.

B396 293996056900 339 9OLYdIMEO  LAHIGHOLEGHOIMNMO  FJPMPIOO S
396300560900 93mbmdozol  Lsxgmdawgdo, Goms  3MmEglo  LOYIEYMBROEIO
39339b50;  399Mm30Yg6900  LBEBIGHOLEGH0ZMOO  0bLEHMIEEBHId0 OMOL LodzoMom
390mf39o 993003900 d9L59306M9dS, (ORYE 535bOB0sMYOG0S
3963056090500 93mbMT03900L5mM30l; @S FMZMRYID 296300050905 93mbMBozsdo

33935056  0b39LEGHMMGOL, O™ bgwo  Fga39hym 3mOGRI0o0L
™30dobsEgoolmzob.

1 Monte Carlo Simulation — 5ods096/bGGH0LEH03MO0 dMEY0, MHMBLSE 8gIdeos 350035 olLffobml
5 BIODOML 25033930 MdOL 96 G98mbg93000mdoL 9ergdgb@gdo s 0lig 39939MML 3MMABMbo. dmbEg-
390ml LodMEsool 3993900000 JgladegdqeEros s0sMILMBdOM Lbgsslbgs Lggbs®ol dmgwomgds
5 3500 0L bovy3gomgbml gMhg3os.
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0530 1. b339bLom LolEgdgdol MEbmMO 3MsgdE03ol 99scmgds BogdsGmggmmls
bo39blom Lolidgdsliorsb

1.1 0sb6bol ogMmgz90sLmb 3538060930 HoMbeo godmEogdols
d9LHogeol 890093900 s F9IMYdS ML SOLYIM A5M9AMLML

33930l 99990  Lyzombo  FMmoEsgl  I3IOYMEo  9BIBMYIOL  OLEBHMOOOL
d9LHogesl, BogBHgool dmdogdsl s 9b5EPOBL. 55D, 0dol OEYIbsL, 0y Mo
3930965 593L FoMlier 2o8m(30wgdsL LY396EIE M9oEMdLMIL s Fs00 TGOl
393006U.

LodFmms 39300608 IOl S Logomzgerml JoghH  s3M)30JIMIOL
©36Mbqd0oL d999y 90-056 {ergddo Lodos®mzgurml Imdoesdggdol ods bofowds
©AOMZ0MO 5650MGO0 5356d. 538 5653MGOOL 3539V WS WY39bE Y Ladgblom
LoLEBHYISL  FmOOL  30MI30MH0 3530060, 9333969095,  MMA 56O 5oL o

Dom0mma9bgeos, M 0gmb, MdEs 98 (31100 29TMEEO0WGO0L godm ot 339vw0
903060 39300600 35063 9OLYOIMAL, MO0 MmO039 Jgdmbgzgzsdo ULoddg gbgds

9mgow59d9900L 3065 obsDBMYGOL S MO39 F9dmNH393530 J90M339E M93BHOGOIL?
@5 gobsblmE Hob3L Lobgwdfoxzm 0blEoGMGHId0 0bsHogdgb 396dm Loggobsblim

0bLGH0GMGHJIMB ghms.

50 56506900l 5356M230L JOH-gMHMO 83500 F0DYHBO O RoJBHMBMOZ0 YoM
LodFMms 39330606 LoJoOMZIWML godmygmRs 0ym, Mo EOMLYS, sbwmgdom, 3,9
dowombo dmgdssdol 3mmzboo 7 dogrosmo dsbgmo, Gmdgwos 1990 {erosb
90093bm {ergddo, — LadMmMEIBEM LEMYJIWOL IMOE3OLS s, DMy Fgdmbggzsdo,
dmdowsdggool doge msbbol dg@sbol gHom, — 50Bs®mes 100 doerost dsbgmsdoy,
093s 1992 gl 9g39900L Fggyo 19 Fowos® dsbgmo  gobolisbwg®s.
LodMEWMmM© gl Msbbgdo 2023 Harsdg Lobgudfonmb 9. . CLEHMMOME FowsE oym
©53MM9JGH06M9O0 s 682 o oMb WML Jgo9b©s (30Dbgldgwos —BM.Ge, 2020;
bR sDBMm 503M3E g0, 2013).

306309 FH o ©sdbsds3g 3060900l godmawgbs, — mvy 306, GmoL, Godpgbo
303565, 2503965 96 F00m3z0Ls, — LoRsTIMI0gdM M(Hggdgdol 3MYOHMYSEH0355. 0)T39,
50L560365300, MM FJ0bYHYOOL 335¢0 0IEOHMObOgWO BobgwdfFonm 0bLEGHOEMEHJdOL
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2999356000d0L396 doob. 51939, 3OO J0)dM30L 03 EOHML sOLYOe 80-Bg 9@

396dm 05630056 9O Fom FoM9AW0MHGOI GOHM3bM dsbILSE. S 004ds Mbo, S0

y39woxgmdo B3960 LOBMASOMGIOL 63390 (Mol FoMdmdowyqbargdo 0943696

Bo607q00. 0bobo B3960 0565993539900 9900 56056, 530EH™A MDY, 53 F0BYHBYdd0

3M636M93 Mo ©sdbsdogols asdmzegbs. ol 496M93m s FodGHMdMO30 4oMgdmMmgdqdo,
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©OE 0M0GBgmdo Lsdgblom 3MOBoLOL sdErgz0LMm3zoL Lodslmbm Jdgwgdgdo
SLgmoo:
1. 565539600 39335¢mb 5 Y39wsx839M0 0lg IGMZMB, OHMYME 3 SGOb:
* 9b 30 259M0f393L 085, HMA 396LoMbYMYd0 04690056 035Bg VoM0ddO,
300069 ©3656MRgb0 LoBMYSMYdS.
2. Lobgedfoxgm sbds®mgds 2o0BsMmEMU:
o M3, do30L dbM03Z, 99Mmofi393L  4ooLOLOEYIOL  AIBOPIL, MM
0% 9B MHgLYOLO 2ohbggl.
3. 396dm Ls3gblom obsBMYJOO Fo0BIGIMU:
o 53 6530905 MooLEBHM0s, M5RD 9539dGHOL FoLoMgds LsFoMms
dolo x5O0  IMEFMWMOOL  omMTogds. gbg 0o, OLgdMwo 40
900500 BM6EHO b 4oL 80 JoerosMo.
4. L539bLoM sb530 FooboMOMU:
* O 503969030 L3gbLOM SBs30 Lodmseme 62 fgwos.
® OO 3M0EHBYMOL Lo3gblom 3mTobool gobiaboswgdom Ladgbbom sliszo
by 200BsMEML 70 fesdg, MMI sdwgo oyml  Ladgblom
3Mobobo.
Lomabeol  bsba®dmogmdol  (33¢0gds  Hargdols dobggoom obowgom  dgmbg
gb®owdo.
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3b®ocro 2: bogeagberol bsbgdemo3080L 330700985 hengdob Bobgoz000

J3999bs 1950-1955 2000-2005 % BO©o
0530b0o 63,9 81,9 28,2
LogGMobygomo 66,5 79,4 19,4
QOEO 3MOEBgmMO 69,2 78,3 13,2
39635600 67,5 78,6 16,4
509 68,9 77,3 12,2
Bobgomo 40,8 71,5 75,2
Glbgoo 64,5 65,4 1,4
0bmgmo 38,7 63,1 63,1

f9o®m: Euromony.com/learning, 2019.

Lomabwol  bsbyMdwogmdol  33c0owgds  Hargdol  dobgzom, 65 fawb
390093009390 IMBsbErgmdol. obowgo dgbsdg gbGowdo.

cb®ogro 3: bogeagberol bsbghdemoz0080l 330700985 hemgdolb 8obgoz000, 65 figerb
33033009820 deabsbergmbol.

939996o 1950 2000 2050
obmgmo 3,3 4,9 14,8

599 83 12,3 20,6
mgoo 6,2 12,3 23,0
Q©OEO 3M0GBgmO 10,7 15,9 23,2
Robgomo 4,5 6,8 23,6
LoggM5bgmo 11,4 16,3 27,1
3963sb0s 9,7 16,4 28,4
053mbos 4,9 17,2 35,9

VY Py NGL! 7,4 12,8 24,6

Dgotm: Euromony.com/learning, 2019.

D90m»  dmyz560@0  0bgmMIs300L  Loxgydzgw By 99a30deos  AsdMm3gmm  ob
d0MO0MOEO LBOsBOMHYGO0, Mo3 LogMMITMEOOLM s3sMYHDY Lodgblom Uggdgdobs s
136900l LogddosbMdSL sbolinsmgdUL:

1. 599690500 Fmlobgmds;

2. BLEO ,9dGYIdMMO” FgnsBY0gd0 s SBsobgdO;

3. 2950919900 LoMGO0sbMdOL 30MGOIO0 S FMEMmE0bgdo;

4. 3530350l 35HMOL Lsdo 3M0Bolo 2000 Herol 990wge;
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5655 9b>EM/TYMBsd5TM ,,096RF56) 3900

13960960 350l 3M0BOLO/BobsBLMEMmO Bg39b0900;

Safe-heaven sd039d0L bLodEzoMY;

130656l Y gdDBY 399 F5M3JOMO HTMIOEIOICNGDS;

OIRLIEOIOOL 330D,

Lodgbbom  Lgd@BHm®do dmenm 20-30 Hoerb dgiszeromo  G9bwgbEogdo s sbogro

0 N o W

399m{393900 obowgom dgmmby 3bGogdo.

cb&ogero 4: bs39bbocr Lgghm®do 8eagrer 20-30 higerls G9p5c0cmo (9960960980 ©s
obsero gsdmp393980

3LbYEgds d39¢0 356Mgom 3bsEOo 25093,
“HoL30L S sdMboggdol Bmdogmo© B39MO 5MLEHIOOEMOO
3oboliosmgdEgdol (3300w gds UGodOWEOO Q5 3MSEGHOWIOHO

9329 530900L (330 gd900 | 39O TMDOEMO 365LsLM39eo 99900

3obBMobgzs
59303900 3sligdo 5653MM90MG050 3MO90MHGOSOO
Lo0b39LGH0E0M doYMIYO0 3393500560 339MG9MH0

130b656LGHO 3GMEMJEHIo0 30(6m 5 BsMHGH030 | BoOMM S 3M33gJuMHo

Dgotrem: Willis Wowers Watson, Global Pension Assets Study, 2019.

o Hagdol 3H9bgb309d0 8090mgdL, MM LygOMSTMOHOLM EMbybg DC-
39bLBEZOMEO F9bsBobgdol Ladgblom bdgdgdol Howo MBI MEMmIE 0DBMHPYdS.
99L505dobo, 0BMEPIds ol Ldgblom 54303900, HMIWOLSE 59 bdgdol Idser3gEro
13mbgd0 Farmdgh. 39653690 10 Ferol LEGsGHOLEH03S FoomgdL, Mmd DC-
Lo39blom BMbYdOL oo 50BN 38%-00sb 50%-39. 58 5303990l yz9wsDY
0O Howo s3LEHMW05DY, 839035M05LS S 598-Bg ImEOL, beaerm yz9wsdg oo
330wgds  DC-256L5BO3OWwo  Jgbo@obgdols Lodgbbom Udgdgdbg goolzEsby
dmbs 0 3M0EBINLS s 3mEsbEsdo. ob MY, HMEILsE DC-goblsbEztmwo
9965@9bgool  Lodgbbom  1dqdgdol  fowo  4o@osFoMdJOL  DB-256LsBLgMmo
Lo6MRgOEOl Bodgblom Udgdgdobol, M3 olg FmOLss. ™MdEs, sLsbodbsgz0s, MH™I
053mb0sdo 100% ULo39blom 594303980l DB-g5blsbzMmmo Lotygdwols badgblbom
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1dJ939d0l FdsOM39e0 BMbPIdOL J39dss (Willis Wowers Watson, Global Pension Assets
Study, 2019).
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oL, LYOSBEOM MHOLIL, Bog5CNEHM MHOLILS WS W0330IOMIOL MHOLIL.
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N258/04 ¢929a05300.
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95905, MM LEBMYSOMYdS 553GV FOMZOM36MDOYMGOM0s Algogl Logzombgddo,
5096 0 B06BLYIMO FobomEgds s LLob3zgLBEOEOM 3G 96 4593L, MM
dob39 @5 ©s0bsbM, 30l O MMAMEO 5d3L BoxgodMo Ladgblom Ldgdol dmbsfowgby,
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wodo@o 3
BO6M3ME530580
96»o 056300 Log3mbo@m
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Dgomm: Lodo®mggarml 306mbo ,,eaMMm39d0m0o 39bLool Jglobgd®.

OMamO3 Bgdmm  s0bodbo  3bOO0WoEL BbL, 396mbBgdoL, LoobgzqglEogom
3o@03ols s  gemgbmo 35630l Foge  Fgdmemado  odoBgools
9d6535dbMH035  IEWWO
Lo0b39LGHOEOM BMbEOL MOL3Gd0, OMYMOOESS 233MEOMYD, AIIDOOLYIMBIOIMDS

©03960L0%30353006  Jmmbmgbgdol  TgLodsdobo

6o Bmbol  LoghmmE 296 gds.  Fogooms®, Tgbodergdgeros  95%-0sb0

LOBMLEHO Fo0DBMAML BMAMOF B0sbs Ladgblom Bmbool {fobsdyg sGLYdwmwo

&olgo — VAR-0, 5939 — dobo 8995096900 bsfoergdo gow-:30e039.
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33w930L 30Bb67doLMZ0L B396 PogoB9Mg0 490MM3egd0, HMIWGdTO3 33XV IOSO
359030949gbgom L39bLOM LoIBEHML 09 Loy sOMO Fodmd399b9gdIo 0bRMETs305
5300359 b539BLOML LosgIbEBHML Ladgblom Bmbool fobsdg dasdo Golzgdo.
01.01.2023 056m000lLm30L Bo3MgOEGEHM™, 56w 453mEH®d0L — Value at Risk-o0 byoferoshd
Lo0b39gLGHOEOM 5695y 12,9 36MHMmEIbEBHL 89590, o3 2olbdmdl, Gmd 5
360Hm39b6GB bo3gdos 0dob Molgo, MM LH3IMYIOGHM MOLZ0L MYo0HIdOL T9IRS©
Lo39bLom BMbTs 12,9 363963 B9 d9EH0 653560 BobMU.

LSBOBOM GOL3o Ls0bggLEBHOEOM  bdd0BMdOL  gobmyMgwo godEHmeos. olgzy,
MmyMO3 Bo3MIOEBHM MOL3O o3BMIgm, GglodergdgEos LsdSBO™M Mool 95%-0s60
LOBMLGHO FobMIZE.  Lodgbbom gmbol 5-fierosbo LoobgzglGogom sMgswol
LodIBOM Holzo — VAR-0 01.01.2023 orsGoolbomgol 15,6 3G:m396GL 8950039600. gl 30
005L 603bs3L, T 95-301 (3960560 SEEBIMMOdOM 15,6 3OME9EE B 89EH0 BoGrIdO 56
mbs 2odmofigoml Ladgblbom Looggb@mli Ladgbbom RMbEds, FbmEwmE BsdsbOH™
G030l Mgoe0HIOOm.

50 299mmM3gdoLm30L A5dMYygbgdvyemos ,Monte Carlo-b“ Lodwxsgos 95%-0sbo
Bmd0l 063 gMH35com, (3309 SMWJOVIENO0S:

e 2023 feol 1-gwo 0563600  9amIoMgmdoo  Ladgblom  Looggbdml
Lo0b39LBHOEOM  3MMEGHBRIWOL  YM39EM309M0  SbRM00EIL 50O
3OGHRI0L  gobsfoengds 0bLEGHMIgbEHgdol dobgogzom s Lowgdmbo@m
19HP0B0IGHJOOL 350056Mds (LLO3 Ladgblom Losagb@m, 2023). s0bodbmwo
065335300056 B396L doge Jg9b00 30MHMBOMO 1 00O WsG056O
Lo0b39LBHOEOM 3MOERGO dM39dMWos s 1-Jo.

o LYOYBOM s LHIMJOoEHM MOLZIOOL-VAR-0L golsbmds LsFomm gobs
3963390 ©9390900L 253990, M50 LoxsMm®  25dmg3994bgdero
0653635300056 56 BBl Gdger 3:m9MH 30 356330 Gro MbbOL BwMws©O
LobLlEYd0s FobMIgLYdMO s B som. Fusdsdols B3z9b0 3390900
©IAHOMMO® 5O0L b5b396900 BB 2-To.

e 3m39M3E0mMEo 3563900l Ly3MgOoEM MHJoE0bygdoL dsmzswolifiobgdom dsmo
d9Lode ™ 253mGH®M9d0L FsBHMoEs - 9.0, »AMBDsJdgb ToBHEois, GMMIgwos
Pom0ma9gboos sbsto 3-do.
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e 30bsbbmo sdBHogzol - URTH-ob ymgzggeroeon®o g3slgdo 2012 ferols 13
056360056 - 2023 fiewols 1 056365809, 50gdwos Bloomberg-ols bogsFHm
3E9GBMOHI0b.

e 539 MWL 4533 0MO 3MOLO gMM36MW 35¢ELMSL BodsMrmgdsdo 2012
Dol 1 05636056 - 2023 fierol 1 056360089 950gdwos 9M™M36w9o 35630l
MB0G0SMM0 3Mby30098096 (bgd, 2024).

o Mol J9mbog0sbmdols IOl 3565393HMgdo, BETAO, BETA1, BETA2,
TAU @5 o6l d90cmbogerosbmdol gob533000930 bbgaalibgs 30sbg (1 s 2
33060560; 1,2,3,6 305605 1,2,5,10 {ierosbo) 2012 Ferol 3 056360056 - 2023
Peool 1 0063605009, 9090Mos  gem3zbmwo 35630l mB0E0SOHO
9mbs(399990056 (Lgd, 2024).

e LojoOomzggermdo 30, 30-60, 6-90, 90- 180, 180-365 0, siggg 1-2, 2-5, 5-10, 10
@ 99¢ (Posb 350056 ©93mB0EJODBY oLEGHMOOMWO  YMm39M30YM0
Lo3MM396EGH™ 296533900900 2015 erol 30 BmgddMosbh - 2023 ferol 1
056365007. 50b0dbmEo dMbs(399900 5©0GdIMos gMHM3bmEo d630L doge
MBOGOSMMS® 593996900 0bgMmOTs300006 (9o, 2024).

35806, MHmLsg sbgmo d30Mgs 5EdIMMdS 0doLYy, MM LsdsBOHM MHOLZOLy @
1536M90GM MHOLIJIOL MJoE0BYO0m La3gblom BMmbETs BodbML FobsBLYIOO BsMvWO,
d9L505d0bO, F30MPIYdS WO0330YMMDOL MHOLIJ0. 535L 9dgBHJos 0L Bogd@Memo, Brnd
bodo®mgganmdo 8mgddggdl 4oblobwgmeo 8965@96g00l bodgblom bigdgds, HmBgwlisg
3obUb35390000 obLEBOZMIMEO LHMRIOEOL Lodgblom Lggdgdolgsb, obgwsg dzocy
©03300IOMI0L MOB3900 SHWH3L, Mo3 Lodgblom Bgqdgdl GOl 35 YdMEGdgdOL
3o6Lb35390wo LEAHOWJGHMOS J9BISOMHMBYOUL.

©i3MM390000  396LoOL  Fgbobgd  LodoMmzgwmlb  35bmbo  LoobgzglGosom

3mOGRI90do  3500ESdo  ©9bMmTobomgdMEo RSB Jo®swgdols odod)dls
dmo393L, M53 8903009 bMOEd0 YGHIIMHs 65B396900. gl wodo@gdo LmGmgw
Lo35MEHM  MHoLIGOOL  ILIDBWZIZOs  obLOIBOIGIMEO. Fglodsdolo, Loadgblom
RMboL Lyob3zgaLEOEOM 3MmE0E03s 395MbOL LsgMdzgE by b PobLEBOZMmI3IL 58
©@030@900l  om35¢olfobgdom LsgzseMEMm MHoLIGIOL FoOHMZoBs S JMBEBHOML.
d0o0sbMmdsdo 30 ®oL3gdol  goBMIZ0Ly s  FgRsLgdol  T9gdgy, F9a30dw0s
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M306039egl ymzobs, 0do@md, Mmd sl sg@oMOmo© 0Ygbgdbgb dmwm 2-3 fierols
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396853c0mdsdo s dolo LotRygdgeo 30MEIZ0E Fog3gbsls sbgbl LodsGmggurmls
dowombdy dg@ dmdowodgby. Fomby, 3063 LodoOmzgermdo Lsdgblom Lggdols
dmbsfoggdo 561056.
59§30900L 53mbsggdols 3s3MmMbgdo

3mOGRI0L LogHDITMOOLM 3530E ol 0bgduol — (MSCI) sdmbaoggdol bosfowo
3900999 54309000 13939000 (5699 BSBOL BEOIES/3EGds S CO030IBOL AoBsFogds)
5 FX-0 (93bmmeo 3500m@olomsb @wsol goggeromo 39960o) 3m33mbgb@gdoligsb.
5300  dobobgg®mos, M3 5g§3ogdol  s3mbogqdol IO  FNE0sbs©
©59M30JOIMWOS  AWMISCH  93mbmdozMH  Bgbwgbgogdls s 3m33sbools
39935L905%D9. 53530MOMYS, 58MbYdbBY FX 9539 0L bsfoero dos s Hgaombrmeo
930bm3o3mmo  8m3w9bqd0sb  498MmIEObIMGMBL. @GOl LBogsBHM  BsBIMO
695306090l MMM 3 80, 0y MYROMbmwo 3963 gdol doge Ho@mdmgdbogn doBGOOL
dmd65MdYY. dmy30569000 B396 35639690m, ) HMymE M9gor0Mgdl gMmgbmwo
05630 50 LYOIBOM 5gEH03M0JdBY (AbMEPME FoLo FsbWIEH0M, MM I0(335L FobYdOL
LGOBOEIMOMDS) S FGBodsTOLO, 0L 45s3FY39E0 IMMSTsdgs, BMIJOE BSOS
B39bL 353601093mbMT03MM0 3OrMAbMmBoMgdol dmogedo. g 3938060900 Tgx5990IC0S

dgme9g Lo do
B3WMBSXMEIO
3536 59J30900L
59mbogqdo
6920Mbsmeo
5dmbsp 900
8mBg B0 @5MOL LI YO
3MmE0G03d 05BsM0 5930900 X 53O0
50mbs 900

b95000 2: 559130980 s802653980b 8535025656980

pgse2: 539260 Fergogemols spgs.
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LobsBObM MdE0y330900L s BoEI3MBOBM LM EH0R035GHYO0L (CD) 53mbsggdols
3530moMbydo

3mOGRIolL  59mbsagdol d9dgao MxGem  360d3bgermgzsbo  bsfowro
39690009005 @MOL  BoboBobm  MmBdWORs30900ms @d  Bsg3MBoGH™
LYIOEHOFB0ZOEJOOM (,CD-gd0om“), O™IWId03 MOP0ION35300605d0s
1536M90EM MoLZOL 3M:00m. 51939, 2oL56 339305 LEdIBEMM GSLYdOL MHmero (CD)-gdob
99935b9dsdo.  LOxIzosbs  FgodErgds 3039MMEM®,  MMd  Lobobobm
0bLEGHMMAGBGHYOOL BoBBY 293 gbsl sbgbl MMaMm®E Imbsermbgwo dmbg@strmwo
303030l 356533900, 515939 5639008 0330MOMDBOL FoDbJdO, QobLs3MEMGdOM
oo 3096 LogoMmM39wml  ghHmgbmer 05630096  (Lgd) REPO-L  (399mbyogzol
b9 d936egdol) Jgmsbbdgdgdol gom3zswolfobgdom. Lobsbobm gslfs@dm]dbols
R9bJgool  3oM3gwo  bsfowo  ©sdm30dMEos  Fmby@eewo  dmeo@olzol
d0Bbgdby, OMImgdo3 35LHbMdI6 Bm3wg350560 FMBswmEbgwo 0bgwmsgools
A®59JBHMM05Ls s F0d0bsMg 93mbMT03MO 5dBH03mdsL ,,Output gap?-ob™ bsbom. gl
30033mb96G0 (39ebobo dMmEgoMmgdmwos ImbgEsOIwo 3mEro@o3zol Mgodiool
}96Jgool (b9gd, 2016) LsIMsgdom, M3 3OHMPBMBOMYOMEO bsdMsEM3z500560
30@0308 39653390l GHM99JGHMM0sL 0deg3s. gl LOIOMbO MBOM BSGOIMOS
3obbowmo ImB93bm 939MIOBY. LEBIBObM MBEOYS30900L  BoLgdOL FgmMy
bsffowo  Mud™m oo  asdm{3g3ss  Fga3eligdoll Mz lsBMObom, o6 ol
059300090905 3563900l 0330MHMIOL 3M939MHYb3090DY. 3M1989M9630gd0 30
39630009005 REPO 3965309000, ®mdwolmgobsg 299m0ygbgds Labsbobm
MOE0RQ5(30900.

bog3mbo@m  LyMEGH0xg03sGoL (CD) gsligdol  3mbEgdu@ddo, mv) 953939300
Bodosblm oMYdMEgdol 3GObE03L, MMIgwoi 9139JGYIMS© 5830MYOL Fgeygmdsl,
3030090m, MMI  F530Mmg3MbMT0IMMO 20698 253 9bsl  sbgbl  CD-9d%g
d0M0MOI© 133MIOGHM MHOLIOL GodBMMol 89d3gmdom. CD-g3l  LodsOmeosbo
9995bgdol  (Fair Valute) 99092900 Mx3OGM  ©)3M0wgdom 256356 FHJdwos
09000mddo 59 bsdmrmaAdo.

22 Qutput gap - sfab 93mbmBasnma bLabmadn, MMBymog BmMBs3lL goblb3ze390sl 93MBmBnzal Boj&mdMa3
850m31053705Ls s 8al 3mEb3nsml/3mbEI6301M god8mdN8s330sL dmMab.
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©OMMU, 06x83wWs30s 58 ImEYEdo d9dmol yzgms 3mMHEGHRIol 5d@Eo3900l
d00sb Mgo® 58MmbsgdbBg Bgdmddggdom. Mbos 23980MIL, MM 0bBwsE0S

565 BMEM© 5d30MGOL Mo ® 58MbsQgOL, 56599 #o3wgbsls SBEGbL LadOHM396E™
3965339900L  BM59dBHMM05Bg  LodoMmzgeml gMmzbmmo 35630l Imbg@seyemo
30@030l Mgodio0ol gmbdzool — ,response function-ob“ (gd, 2016) 8gi33e00.
396MQ05 530bY, os3HY393 0 3603369eMds 593L 35cBHOL 3MOLL (FX), 0bgamsizostis s
dmb9BHoMMEo  3Mmeo@ozol 3sLmbl dmMol  353d0M0L  TgzzoLgdsl. gl 3o380Mgdo
36003369356 Gl sLMMEgdgb  do30Mmg3mbmBozme  dmgerdo.  sefigMowo
3536MM5Mbgd0 Tgx 599dgeos glisdg LrMsoby:

AW MBSWIOO
35360M
930MbsmGo 530m 5930990 5dmbogqdo
@560 b5g50EM 5930900L FX 59mbsygdo
050
59430900l x539M0 5dMbogqd0
9mbgBoeEo
3003035 0bgwagos Lobsbobm
ba36m6I6O Lo3Mm9OGH™ Moo
296533900
Output gap

CD-L 58mbsggon

L9300 3: bsbs bober m8erogsp0980l s bsgdmbode bg®hoanosBd960b (CD)
50mb33 980U I3360m50b980.

pgse2: 539260 Fergogemols spgs.

505¢3blgdMEO 3MMEBIOL 53905 S EMMH0mT0
B396 Tdog dgddbowo  sam@omdo sbdodg3zemwo  3HMEgLos, MH@Iol

©OMLYE 3500985303900 s B0BBLMOO BMEOTMEgdOL gOMBbgMb L3909 EO
WMA030M 353006090l S FoJL0ToEMMO® 93EMTdEGHO0BOMYOM J0IOLIMGMD,
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3OO0 JgLodErgdMdol BMmbbY, 80394s35Mm  BsvY3gMIBM® IO SBLGdIM
LoobgzgLBHoEoM 3mOGRI5d©Y. 595b056539, dgombmmdg@g gb®owdo
Do00ma9boo 33543V SeaMmMH0mMoL BogMMITMMOLM Q563G Fds.

9L sMMomTo O 993H03900L  obsfoergdol  3s30m93mbmdozmo  dmwywro
Lodo®m39emTo  LyGwYOEM350056  BsobzgbBoEom  3mMOBMbEBHLS s  Fobsblmem
05DOBY 2obmB3MGMdOL 3OMdWYTGOOL 4oL FMIE® A9TM0Yghgds.

3956BM3M9mdsdo 030 olbdgds Lo0b39LGHOEO™ 15g§8056MBILSD
539330609370 13obsbl@mo MHolzgdo, 3MWHEGH0WMdS, MHMIgog 3m@gbgomco
D650l OERMAOL S5EBSMMSs BgdolidogMo 0b39LEHMMOLMZ0L. Fsmm30l, 3063
Logo®mz9gemdo 3obsblivme 0bliEMmmdgb@gddo 0bggl@oEogdl s356gdL.

©505WsbLYdMEo  LsobzglGoEom  3MOGRIWOL  BsOBMLS s SEMMHOMTOL
399mygbgdom 30 dgbodegdgeros dob0dw)dsdg O30V 3MEOGHOWMDdS, MMIgEoE3
©5393006093Mw0s  Logohmzgermdo  yzgwsbg oo  Ladgblom  gmbgol
9mbsfoggdol sbsHMYGOM6, HMYME 3 bmobswrm®mo, sbgzg H30bs woMgdgdol
3moboo.
3b®oro 15: 5¢30600000L bsgihoosdeamolier 3sb6ds699890.

Algorithm — Investopedia

KEY TAKEAWAYS - 3053560 55336930

e ,An algorithm is a set of instructions for solving a problem or accomplishing a
task” — s m®omdo 0bLEMWYJ30900L Bs3M9d0s, GMIgE0E godmoygbads

3960339910 3MHMOgdol Amboaz5Mm90o 96 36360 9E ™o O35 gdOL
d9LsLEOMEGOS.

e ,Every computerized device uses algorithms, which cut the time required to do
things manually” — ymg9wo 30330GH96Mmwo Imnfigmdowmmds 04gbgodl
5oL, HMIJo3 593060908 3630 9E o bogddob dgdsbozmero
d9LsLEOMEGOOHE OIBLEBOZOIE EOHMU.

e ,Algorithmic trading accounts for over 60% of all trading volume in the global
equities markets® — geMB5¢MS® 3930390l dsDBIOBY LogMM 35FMMdOL
60 360 396¢0 bmME09wgds 1535FMM sEAMMHOMIYOOL 99d39MdO.

https://www.investopedia.com/terms/a/algorithm.asp
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5¢0MMH0mJ0:

Ape = X P Dpeei + Taplt Ame_; + X pf Aep_; + T ApT 4+ p° Ap°, + p +

ecmy_, + Y5 D;+u, .

\ 4

i = Viiemr + V2iY + V3(Mraa — ) +1u¥ + & .

\ 4

ym) = o+ fy e D 4, (TSR e () (G1)

‘ m/t m/t

Bo = Bo + MPR — YC(m) + (spread 0.002695) (812

Ry — Rn s
S T 1 ¥ Inf,,

1

Oj,s

Wt = ’
i, 1
=1 0-i,s

1

D

wp = 2
° s 1
s=1 O_p

W= ) Wi-wr I
s\

L5000 4: 5¢ng2(000dd0 J90535¢7 RIHIICIS00S CIIBO32)P0 ¢S, F30.

pgse2: 539200l 8096 Jgdndsggdemo semgm®omdol LG dets.
e Bsdoxo 1: godmomgwwrgdo bobgado LEHO®MIGHMOMo  39dGHmemwo error
correction-ob“ dmgeom (VECM) ofggds. dm@gel 094gbgdgb obgwsgool,
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dmbgBHomo  3meo@olzol  gobs3zzgomols @  gog3womo  3MOLoL
36OHMabMBoMYdOLIMZ0U;

e bBsdoxo 2: gmOHINWIL 094gbgdogbh dmbgBHoOmwo  3mEro@03zol 2565339000l
G599 BH™M00L  3MMPBbMBOMYOOL  2odMmm3Eolm30L. 50 gmMIMobo;mgzol
1530MMS 06BWH300L 3BIMPBMBOMGdS ym3zgeo dmdg3bm mmbo 3gMomobm3zol
(5699 BcboEMmObgo 06RWISE0S Tiy4), OMIGELSE 300900 I obEMgd0©b s
soutput gap“- ( ¥), ®m0gmUsg 35356990 HPZ gow@6oo;

e bsdoxo 3.1: 08530m93mbm303M0 MY gd0Eb FJogdmeo  dmbs3gdgdo
39900g9gbgds 59303900l 33oligdoL (330 gdol 3OMYBbMBOMIBOLMZ0L, GOl
3990b53¢056Mmd0L  IMMEODY  ©IYOEEMdIOm, ™Mo  2sblb3zs398mo  EmM™OL
36OH0DMbEBY, 900~ s bmferrosbbg, mmbo 2sblibgsgz9dao Li3gbsGobmzol;

e bsdoxo 3.2: 99069  396GHM00b  3OMPbMBoMHYdIMo  FMbgEsm o
3965339008 Bobg3z0m  s®mOl  Jgambogeosbmdols  dBMgdol  Lofiyolo
DoOGH0wgdo  ©obgds (53905 oLAHMMOMEo  dmbs3gdgdol  4sdmygbgdom),
(9903 3.1 ZmGmIMwol 30639000 (33¢000;

e  bB5d0)0 3.3: M550 MM0 VOMYOMEGOIOL QOTMMZ;

e bBsdoxo 4: dgmmby BMOINWOm odMM3Ooo  MHOL30 FIdM0Ygbgds MHobol
©5LOBOIBLYOEIE MOMMYM b3gbsMdo 5gE03900L olgmo {fmbgdols segdom,
OMIWomMOEg  omobsdMgds  dghmbowo  Golgo ommgmEo  sdGHoz0Lm30l
M99 b3gbs®do.

e Bsdoxo 5: 53 aBom mommgMe L3gbsMdo 3009000 o™ (Xsddo Mmb)
3mOGRIL,  OMIWIO0E  dSWsBLYdMEos  Jglodsdol  Lgbs@do. 0
3mOGRI0L 9603905 [™bs obg, MM 2550565dMHML PMOMMGME0 3MOEHRIXOL
d9fmbocro Molgo.

e Bsdoxo 6: BIBLYdMO  3MOEGHRIOL  5dGH03900L  Lsdmmem  {fmbs
35000mM319g0d MMOMMINWO SJE030bm30L d9-4 s 39-5 653K 06 FoMgdmEo
dg9fimbocero MHobzol dgbodsdolo §mbgdol godcmsgergdoom. g dMmEglo a35dwgaly

23 The Hodrick-Prescott (HP) filter - §ofMdmsagbl mbsigdms gobimmgdals &396035L. HP 3ogm@ma
h3gmMydMm03 godmnygbgos sbamabol comml doBbal 30386 s393d0Mg0mn dmimg350nsb0
Myg3300L BmbsdmMmydmoc. 88 Im3img3scensbo Myg3g0ol dmbLbs yxrmm boscmo sh330670L
38Mdaym3sc0056 BgbgbiEngdl.
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59303900L §mbgdl odsesbligdmer 3memGBgwdo (Bridgewater Associates, 2012),

653, 595300MOMWSQ, I0IEBLYOME0s MOMMYM b39bsGdo.

3530mg3mbmdonzm®mo L3gbsmols s6sewobo
953600930bM303MM0 b3gboMgdo sMRgMos olyy, MM IMoE35L XM dMIsgzs¢o
ferol y39wsbg LogsMom/3mbLYBLYLOL b3gbs®o — ImBsgserdo Ladsbolm Lggbs®o
(Baseline), 899009y 30 30L56 25005bMGdOL 93mbMT03MGHO 5JBH03MdOLS S JoBrIEo

6oL dgLsdm oRslvyMgdolL Logwdzgero.

Ape = Xy P Apeei + Xieq 0t Ame_; + XTIy 0 Dee_; + 7 ApT +p° Ap°, +
u*xecmp_q + Z{'(=1 Di+u, (1)

Y1 P} Ape—i 33bgB0l 0003009827985 bogos® 258 By
T Pt Amy_; gsligdols 8030098292985 ol SofferogBds by
i1 Pf Der; goligBol @3303009821€7985 9BIIH 06 8563000 3BL Yy
p’ Ap/ ¢ BUg80b @9 3009879¢1985 bsbBlsoe Rsligdolb 0bg by
p° Ap°, gsligbols 3323009877905 bsgmdol Bsbol 0bogdb by
U * ecmy_q 0230192500560 356980 dglifeacgds 86d9en25@0360 [eabsbfertmdol 396
Yk Dy @580 53605000 bigberbycebols Fgbsbfercgdemso
Source: (NBG, 2016 FPAS) s Bloomberg

3mbg@strmeo 3mo@ozol Mgsdiool gmbdiool (response function) 9gg3sligds

59 9353Bg oo 85360930630 39M0 4563015690900 Y39wsbg 360d3bgemgzs60
50mboggdol  3MMAbmbgool  golivsbosobgdms,  ®oash  dmdERgwol  80%
3QOPOMOM03 dOBIOHYS 096G G0 3530M93mbMT03IMO God@MM9d0sb.
B396, 30639w ©0ydo, gLl 350553000  FMbgBIOIE 30 035YY,
596 0l 293w gbsls sbabl “MAMMO3 LOdOHMEIbEHM 653390l BHEMSgdEHMEO05DY,
51939, 0M0ds© ,FX* 996533900B9g (OMmEaLsg Bghmes goligdbg Fowoeros). gl 3o
LodMEMM©  0bBWwsEool  gBom  gogwgbsl bbbl Mgo®  LodMmgbEH™
3965339090%9. B396 s3009m ,Taylor Rule-ob“ &Hodol gwmbdizos, Omdgwos s0fgdowos
bgd-ol doge (NBG, 2016) (g96@me0gds 2) dmbgdocrwo 3meo@olzol gobs3zgmols
599 BH™M00L 3OMPBMBoMGOOLMZ0L. 39-2 49bGHM@gdol Fglogzsligdws bysFomms
0bxws300lL  3OMabmboMgds mmbo  3gHom@ol  Jgdgy (96  Imbsgrmbgwo
0BRSE05 Te44) © woutput gap-ob“ Bggslsgds ( 1).
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i = Vile—1 + V2l +Vs(Mepa — ) +1uY + & (2)

iy 0026995G29cn0 32090 30b 3565339000

i 6909®sen9®H0 JeabgHs@E2Ieno 30emo®00L 3565339000

44 002b5c20069¢m0 06%3¢m3305 4 396G0mob 9093

£ Gob6mBHog0 0bgers;0s

Y, - Output gap-obs 9309600032960 Lm0, HMIGo(3 sLsbgl Lbgsmdsls 93mbmdogols
R5JBHMOO03 25003 353905L5 S Job 3ENBEOEM A50MBMT53905L FMGOU.

d0mbgo35 0doLs, GMmI  350056MHJd®  Yymzwoldmd3zgwo  LEGHOYIGHWOMEO
dm@geol  360dzbgmdsl,  Mmdgeoi sbosbogl  yzgwrs 360036900 mg06
0536093mbm3o3me 35306090, B39bo Lofigolo Boymads bobgzms LEGHMMIEGHWOHMWO
399G™Oo ,error correction-ob* dmgeroo (VECM) ofjygds. VECM-ob 256¢memqds
1 989936905 LodoGrngzgwml 9MM36wo d5630L M3MAIBEHsE0sL (Bgd, FPAS, 2016) s
LogMmsdMMOLM bogsBHm gmbool (IMF) Lsdmdsm ©m3wdgb@gdl (Montiel, PJ,
2010), (Maliszewski, 2003). ,, VECM" dm@garol s6bg30l Godgbody dobgHo s6ligdmdb.
©30039wglb  gmgzwoby, ol 999985390 w0s  gMm3bmmo  ds630L  Lodmgwm
©™379996G5300m, OHMIgwoi 96033690 m3zs605 8mby@Bodco  dmeo@ozol doge
39bLsBEZOMEO  IMBsE MmO bWl Slsbgzobmgol. gl bgwls dgmfiymdl
3mb9gBHoME0o 3moE03olb Mgodzool imbjgool ,response function-ol” (bgd, 2016)
99935b9dsL. dgmMg FbM0gz, LEGHOMIGHMIOYWo TmEIErol JgdmTs3905L dgBHO O™ @S
LoBMLEY LFOMPYDS, bEm M350 3OHMPBMBOMGOOLSL ,, VECM™ dmgangdo
WROM 95839JGH0560s. odMEML, 396 3o003Lgdm ,VECM-U“ , Taylor Rule-ol“ &o3ol
B6J30oLmsb s L,HP® gowm@®mol Lsgs®omom ,Output gap-0sb“ (qu godargds
2965be gl BobgzMo LEGHMWYIBHWOo ,,Kalman® gow@®oom ,New-Keynesian Philips
Curve-om“). 8 3565993®do B396 3MMAbmBL  3539m9d0 dmdg3bm 24 30l
0bgogool - ,VECM-%9“ ©0s9OH@bmdom; 359355900 dmbg@o®rwo 3meo@ozol
M95J3oolb  gmbdiosl — ,response function-bL (Ugd, 2016), MGmIgedog Fgy39egL
36OHMabMB0MOME0 0683w 5(305. 0l LodmE MM 235d93L IMbgEBHsMo 3t o030l
3965339000L 3OHMPbMBoMYOSL. y3ges BMmEIWo 939300 ,Python-bs“ s ,,Excel-do®,
M3 bl Mfigmdl d9i3sL900L 399603580 ImdboMdL.

108




dmbs39d900 3530M9g3mbmdo3MMo dmEYE0©sb:

Inf; s — Yym39W 309960 06FWSE0Y;

MPR; ¢ — 80b9@56H90 3003030l Ladmm9bGm gobs339m0;
FX; s — 530 @M@o60l 05630 253300000 396OLO;

sdt =1,,M,bosg M = 12 s6 M = 60 500b03dbo3L 90098963 9dL Y39 309900 GOMOL
L9®090d0 s s = 1,,4 50b0db3L AobLBZ539dMe T53600M93MmbMB03ME B3965690L.
09mBgmemo LamMogb@ssom sgdE03900L 3ensbigdo:
1. J5G0yeo bogdmbo@m bgMEH0R0353HJ00 (byrmgsbo 3M3dmbom) (CD) 24 s
60 30l 3500;
2. Bogdomr39wmb LobsBObM MdWOYS30900 60-0030560 FsOom;

3. Mbmm®o sg30900 — iShares MSCI World ETF (URTH).

99mHBgmeo 543039008 3sligdo 0d9gmMmgdl  LodoMmzgeml bodgblom  Losggb@ml
@©505WEOLZ0sb0  B9BRIG3  SMBEGHBIWOL  59dBH03900L  3asligdl  (LLobzglBHogom
30eo@0g3s 04.08.2023-90)).

bbgs 330500900 3mbEg-3s®emmls Lodwmsiogdolomgzol:
YCy p — 456007000 ool 999mbogerosbmdol dGvmo;

CDYCip — 56000 Logdmbodm  bgHGH08035@gdolb  (CD)  Fgdmbogerosbmdols

96M0;
PE, ,, — 5d300L 5351900 538 oMe0s6do.

s t=1,,M, bdssg M =126 M = 60, 506086536 9e93963gdL  ymz9wm30996M0
©OMoL 1YMH0Jddo S M sOOL 35M06EHOL  (instance-ob) 0bgdbo BmbEg-3orEmls
Lodo30sd0.

OMPMO3 JoONMwo WsMol d90mbogzeosbmdols dMmado, s193g9 Jodormwo CD-ol
999mb53006mdol 8Mvgdo  [omdmoygbowos Bgwlimb-oggwol 3s6sd9@Mmwo
dmgerol 35dmygbgdoom:
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ym) = o + py D CID) | p (1200 (Tm/T)

m/t m/t

— exp (—m/r)) (3.1

1304L06MYdIo 3608369 mdol T = 1,39237-00, LHSE M GOV OIBRSMZ0L 3506MdS
Pargddo.

3538060 360HmabMBoMdmen 9530m93mbmBogM® 356539¢MYdLS s BmbEY-3sMemls
bodMeo30gdl mGol

B396 9d306M0mws 935935900 Lodwmoem bbgomds dmbg@o®wmwo 3mwodolol
Lo3MM396EM 2565339L5 @S JoOEO WML Fgambogze0sbMdsL FmGOL 1-3306M0560
©OxYM30L  390m S dogzomgoe  0,002695. 0dolLomzol, MM godm3z09ygbmon
36OHMabMBoGMYdME0 139656900 LodMEoMYdMOo JoOomEo Wsc0l
39905300560l IMHYYgdLS S JoMNMwo CD-ol 898mbogzeosbmdols 309w ggd by,
B396 89000965065 35369 BH0MGd  Lo-b  (R9bGHMgds  (3)-90) oMo
399053 056Mmd0L IMolm3zol:

Bo = Bo + MPR — YC(m) + 0.002695 (3.2)

59 Bo 560 By-0b 30G9dBHoMgdM@o 3508369mds s Y€ (M) 560l oG« @ecol
099053005603 1-33060560 RIMZ0L 350M.

35306, OHm3s 3OHMbMB0MOME0 @MEIsMOL WHMHTO 4533¢0m0 3MOLO 300G
399M0yg9gbgds  59d;30900L  LOTMOMGOMO  FobGdOL Mo QoLY3565¢,
36MMbMBoMYOME0 33049600 0bGFsE0s Z5dm0Ygbgds 0bxgwszoom 3memgddoMmgdmwo
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e gobsblbmMo sd@ogzolb -MSCI-ob ymgzgmmom®mo gsbgdo 2012 s 2017

fargdolomgol, 5QIOME0S ~Bloomberg

3O GHRMOI06.

G9Mdobsen”-ol

bogoFOHM

e 509 OMEMHOL 4533e0MO 3MOLO JOMZEMW 35eELME Fodsmrmgdsdo 2012

o 2017 §eogdobomgzol, s0gdgmos  9em3zbmwo 356308  MmxzoE0sMEMO

9mb53999006 (bgd, 2024).

e oMol Jgambogzer0sbmdols 3OOl 3s6sdgEHMgoo 2012

5 2017 feogdob

50005 9OM36991000 356308 MB0E0SEMO IMbo39090005b (gd, 2024).

24 Back Testing - 39630 39M00m@©BY 9360803960 LgbsHIdOL GHLEHOMYDS
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e ULodomm3gemdo 3500056 ©Y3MBoEJdby 2012 s 2017 fiergddo sGLYdwMEO
Lo3MME396EGM 396533900990, 5©gOME0s 9HM3bMEo B630L MmBoEoswGmOo
9mbs(399900056 (Lgd, 2024).

50b08bmwo dmbs399900L Logzrydzgebg HoMmdmgdmo Asdmmzegdol 99wgagdo
dm3998mEos 3bGog» 20-do.
096B3563 3O B0l BEgbsOWOo 5B BOL sbsEoEH 03

9505¢00 J33-b DO OO VWO OBFWHE0S — BOdIDBOLM b3gbsMTo 0YMOlbTGds
y439wsbg  BEBOWNOHO  93mbMmIozMMo  gogdm, MMELYE  J39949bsdo  Fooos
930bm303MM0 BOEs, bowm sdswos 0bxgwsEos 96 — 80BbmdMog d5B39693ols
R96RYgddo. Sbgm 93mbMI03ME goMmgdmdo B9BRIIMI 3MOERIEDs, ©BsMRYE sd
139696096 F9IMJOOm, Y39 B oo dMBYJO0sbMds 5B39b6s. gU WMY03 MO0,
5096 LsdsHOoLM 93mbMTozMMo 139650 BoJEBHMOIMO350 0WIsMH0s Bgdolbdog®mo
06398GH™OoLmM30L, OMAMOE dMm3Eg35006, 0939 MIYE350056 byobzgbB O™
3m6OH0DMbEGHBY.  sLgom LEghs®Tdo 0BMPYds LoobzgbBoEom 3MmMOHBHTBIWOL Yo mEO
59mbogg00, M3 3olbdmdl 0bxgws3000 dgfimbow 58mboggdl.

dopowo 833- BOHEOL s Boowo 0bxwszool L3YhsMO Yzgwsby bBogwgd
8039005600 B396RT6 3 3MOEHBRIOLMZ0L. BadMmMEIBEM 2565339079008 MBOM LHGIRO
BOOOL godm, LyFOOMS O0LYIPMO OZ39OLOROIGHMMGOOL 45FMYghgds, MMYPMEOOOESS
5QRA0WMOM030 35 ASdo  ©96MmToboMmgd Mo 3930390 ©s  BodLoMYdMWO
999mbogeols 8Jmbg 30bsbLMHO 0bLEHMMIgbEJdO.

5050 983- s oo 0bgwsgool LEgbsMdo 09bRISM3I  3MEEGBIOL
9dmdgq0056mds  gobbormemsb  dmGol  gmMg  syowbgs  FmIPq0056MmdoL
0350 LSBOOLOm. FMBOMmEbYbHYg BoseEds 06833050 Fobs3oMmMds dmbgEocrwo
300@030l 89bRsM3 3O BHBYol Jg8mbogow By m©bog domowo gobs3z900. of
85050 0683300 29B30MHMBYOIM0s 35¢YEHOL PorBILYMHYGOLMD GOMIW IBSO
9306M30396 5J@03Mmd0m. M9, Mmoo FbMOZ, LHOBEHIMILMS, HMI MOl 3OLOL
3999935:9M05 BOOL 06REIsE0SL, bmwm, dgmeg b3, ©Id0MIE dmJdggdL
3mOGRIolL  999dmbogegdbg  awmdsmMo  3s30@swol — MSCI obpgdlol -

59mboggdbY 35 EHOL 3OLOL 939Gl domzs¢olfobgdoom.
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5050 333-b 5 B0 0bBsEooL  BEYBIMO, 5TMbsYgdOL MZselsBGOLOM,
d9bodg 5O DHgs 096BFM3 3MOERIOLMZ0L, MMIzs MoL3OL T9gIagdo ™Mbz
396090y 306039 (ergddo  Lbgoolbgs dm3amo  9x39dGHols s d90ymddo
Byo@®om®mo Imbg@Bomre 3mEo@odml godm.  Mbs 500bodbml, GMI wWROH™
3Mdgero LsobzqalBHOEOM 3MMOBMbEOL Jom3zswolfobgdom 8 L3gbs®To sdmMboggdo
MAx 39O La3OMEFIBEHM 496533907930l F9030M9dOL botrxBy.

3.3 ©505¢3bLYdME0 Lsob3ggLEOEOM 3MMOGHTRIol JogH 89Jdbowro WoMmYOMEIGOS S
339b30IM0 3M57G03wo 3603369wmds

y39ws 93mbmdozmmo LEgbs®olmgol, ®olgol dglsdEoMmgdwo s 39m9Lo
59mb5g00L  3OHMBool  Foborgds, B396 89300853900 MMHO  IBSWSBLYdMEO
Lo0639LGHOE0M 3MOEGBIWO. 0Lobo Fg35oMgm 396BBsM3 3MMEBIWL (LoobzglGozom
30@030l om3mdgb@o 04.08.2023-00g) ULbgoolbgs Lgbs®bs s obGm®moe
3MbGH9JuGdo.  odsbLYdIMo  LoobggbBogom  3mOGRIMo-1  A5mM3WO0s
9O0H0osh  LsobzgbBosom Fobbgdbg, bmewm  IBsEbLYdMo  Lsobggl@ogom
3mOHGHRJ0-5 bmomferosbo  39@L39JE030Lm30Lss. B9gRd© FJowgdwo fmbgdo
6563969005 38-9 s 39-9 OoyM5T5BY:

2930900, 59J309%0,
bobsoten ," CD5- 108% g CD 5-fiwosbo,
0 fawosbo, 29.7%
165% 38.4% LobsBobm (
33.1%
CD 2-
CD 2-
0560, fenosbo,
ﬁgll% 26.4%

003305 38: 0585qnsbligbrycmo 3mBGRgero-1- 005835 39: @s8scnsbligdricno SmMdRIero-5-
ob frbgdo. ob fb900. fystrer: 539060l 3s8e03¢m980

J4390m» dmEgden dmbs39990do 396 3bgoegm, MM MmMH03g IdSEbLYdIEO

3OGHRI0  50gdoGgds  39bBIM3  3MOGHRIL.  IM3IEg3500b60  BodBHozmdo

3965(0wgdol 999:mb393580, dssbligdwme LsobzglBogom dmMEGRgwo-1-U 439w
139696030 BSWO GoLZo  5d3L s EMIOBOMYOL 5FMbIYYOOL BObgO30m, PO

35050 06BWS300L5 O B I3 F90mbz9g30Ls (OSYMTS 40 O OSYGSTS 41).
506035, Jabol w3gmglo  Gobol/s8mboggdol 3OHMBowl ©s ©MI0bsBEHWMGOS
09bh3sM3Mob  Jodsmgdom  ygzgws  L3gbo®do.  aMdgags0sbo  9gEH039d0L

122



3oboffoargdols d900bg93580, ©0ssblgde Loobzgl@ogom dmGMERImOo-5-U 543
Q0500 MHOLIO S PMIOBOMGOL 53MbIQGO0 Y39 b3gbsMT0, odMbs3wrolOl Ao6M9dg
(005265035 42 5 OS> 43).

35360 8ol dobg300 49dMmmM3egdoL LOFoMTIMIOWHO O IOIWBLYdMEO
Lo0b39LBHOEOM 3mMETIoL Fobosmgds B39bL FogM 2sdmygbgdrro ogm d909yo
Lobolb dmbogdgdo (Input Data):

VECM - 3m@geologol LsFomm oym 990090 (33000 9d0:

e CPI-bs8mdbdsergderm g3slgdols 0bgduo;

o M3 530923530 -BoOOM FLY0;

e NEER -Nominal Effective Exchange Rate (Dec 1995=100) - ¢0s®ol

Bdobsermo 993990 253300 3OLO;

e M95eMo 333;

o LNYOLoMLS @S “Yom3zm3merm  bobdgEgdbBg Bobgdol BOES -
0bgx3o309;
Bsg3omdol g3slio;

50 (33Q5900L oLEBHMOMowo Jmbs3gdgdo 2003 fierol 306390 0563006 - 2022
Parol 30639 3o0Ls3©Y,  90MYOME0s  LdJoMMZIWML  9hH™M3zbemo  d5630UL,
Lodomggarml  bEsGHOLEOL3IOL  ghmzbmwo  LodbobyMobs s  “derwddgery
A9M30b0¢sb0l” Mmxzo305EmHo 3mbo3)dgd0©sb, HMIgeoi dmEgdwwos IbsMm 4-
do.

Taylor Rule 8m@geoliogols bsFo®m oym 89300920 (33%9gd0:

9506556060900l g96533900;

e Output Gap - (HP gow@®molb 3539308 99mygbgdom  sGol
3900MmM3E0E0);

e Neutral Level- 3mbg@s6rmwo 3meo@o30b bgo@dMowwemo as65339m0,
6HMIgo3 a0bads 9gHm3zboero 85630l Boge -6.25%.

*  0bBWI30000 oIb®S t+4 (5649 4 335MEol 89909y);

*  M980b656L0MYGOOL 4obs33900 Lag-1.
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50 (3305 900L oLEHMMOo 8mbs3gdgdo 2010 ferol 30639wo 0563006 - 2022
farob 306Mm39w 350bsdg IME9dwos MY 5-To.

Bg0mm  90bodbmwo  oLGHMOOoMwo  IMbs(399900L  LyxRMdzgDbg  dmbs
3993 gdol 45bbmemE09wgds VECM s Taylor Rule dm@gargddo, s1g39 sefgdowo
5EMAHOMIOL  Ym3z9e LogmbeBg dglodsdolo RmMINgdol 2sdmygbgdom, oo
dm60ob Loob3zglGoEoMm 3mOEBHBRJTo Fmbgdol dgmBgzs Golio Lsdmermm Imbs3999003
9 39999w0s 399 Im3991e 0sMd90Bg N38 oo N39 (3. 126). ©905¢5bLgdmem
Lo0639LGHOE0M 3MOERIWT0 5dGH039d0L Tglsdsdobo Fmbgdol 2sbloBrzmol 999y
8mbs 50b0dbo sdsEsbligdeo byogbal@osom 3mMEHRGEOL dmIR9d0sbMdOL
@5 6HOBZ0BMBOL goBMIZs, MOl F90ga)003 I (3900 OSYMTs N40, N41, N43 oo

N44-%g.
10.58
~ 9.183 2
< 15
& 4.91 451 5.823 4.74 4.59 S 320 303
2 3.382 2 343 59 3.14 3.26
S I 1.41 I . I < I
3 o)
: lIn wi o mn In
© Lodsbobm  Bodso VWO EIBIWO T bbbl B0 ©EMWIWO  @IBHO
& 393, 833, 333, 2 983, 333, 383,
05050 Foowo VIO 05050 FoMIO OISO
0b6g3. 0bg. 0bg. 0bg3. 0bg3. 0bg.
B Ret M Std M Ret mStd

Q0536505 40: 09bRIoM3 3mMHGHRIOL  ©0sMods 41: ©odssblgdmwo LsobzgbGogom
0m3gq0056mds  Fo3Mmbizgbs®mgddo (1 fgaro). 3mOEGHBJoL-1 ImIPgo0sbmds 353Mmb39bs0gddo

PgsGe2: 539250l 3502093¢7980. (1 fowo).
7 845 6.984 7. 307

. 6. 403 7 358 .894 - 6.524 7.993 7.352 7.444

S D

3

S 5

& :

& Lodobobm  Bo0oo VIO VWO o Lsdsbobe 5050 EIBIWO B0

S 093, 883, a8s3, ° 993 393 393

05000 05000 VWO 35050 FdQIWO VIO

0b6g. 0bg. 0bg. 063 06g3. 06g.
M Ret W Std W Ret mStd

Q0336505 42: 89683593 3020ARI0l | ©03g86Fs 43: 385esblgBryero bsobzgbBogor
0039398056285 3536mb396569880 (5 figero). 3065 ARIer0b-5 939805685 833602U5965(9850
0956m0: 53GHMMOL 450MmmM3¢9d0. G pgcero).
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B396 Fogh HoMmBmagbowo  ©sdsEsbligdmmo  LoobzgbBHogom dmemEBgwOl
096B35M3 3MOBHRBIC DL M3065EHILMdOOL Lsh3969dws® HoMmBm®yqbowos bW

21-9 @5 22-9, H™Igwdoi bsoms BBL  Ogocmm 3083609000  godmbodmeo
505¢blYdIEmo  LoobzglBogom 3mMEHBJoL ImIPGO0sbMds. BMmTggd06MdLMIL
IO VW BLYIM Bs0b3zgLEOEOM 3MOERIWL 653w gdo MoL30 5d3L. bs3wgdo
©0ob30 30, 0530005350, 533190 ,3MWSEHOWMBIL FIEOlLIMBL. OsYMsTs 40, 41, 42
©5 43-30 ®olggdo sdMboBME0s LEBEIOEHMEO  35sbMOL  3OM39bEH Mo
3s39690om, bmeen 21-9 ©s 22-9 gbMowdo ULEHBEIOGHMWO  35sbMOL
36Om 396G Mo 3sB39690¢gd0 350s9y3s60emos VAR 95%-0l 9glisdsdols 30m3gbdmen
35B396909¢ b9, 9glisdsdol 3mgn030gbEGHBY 339M3¢gd00m (B0sbErMmgdoo 1,645-056).

21-9 @gbMowdo dmygzsbowo mmbozg LEgbsMmOIB Bsbl, G®MI IBWIBLYdMEO
Lo0b39LGHOE0M  3MOGHBRIO 3930  MBOM  BMIPJO0sB0s, 30O  sOLYdMWO
09bh3sM30.  IMIYgO0sBbMBILMID  ghmsE  mmbogg  L3gbsmdo B HBLYdM
3mOGRIIdo MHoL3os MBOM 30695, 53oLmMb, ASLOMZoEoLHobgdgEos, MHMI qU
0Eb3900 IMZWOE0s 3060Md0 1 00O WMDY, 0MI3s 995500bgwo
0aM3sMMm00m  1o0b3gLGHOE0M 3MMEARIWTs 2osFoMdS 5,5 FowosME WM.
d9L50530bo, 9300 FoMTMbOYIPO O FIIVOIMZEgEr0s, MHMI  3bOOETo
9399990 8mdag005bmds 5-x96M 3930 0d693Mms. oQ5e0m, BodsBOLM b3gbsedo
Q505¢3bLYdIEmo bH0b3gLGOEOM 3MOERIWo 1,2 Joombo oMo dg@os 396Rs63
3OGHRIDY, bwem gl G 5-Bg 0359653 ™Mo 6 Jowromb oGl J03009dm, M3
doebg LMEPOEWMO MIbbsy. BOOEOL ghmo (Fobrx39bs M30MEMILo) B3gEo
330839690 58Mbsggdl gMmgme Mol3BHY, Mol Jobg30mo3 SBLMEMEMIMI© Y39Ed
13965630, B BMOL, 22-9 3BOHOWT0E HOIWBLYDdMEO Ls0b3glEOEOM 3MMEHTGO
MO IMP9005600.

125



6b®oero 21: ,,0585¢756l9829cn0-5“ 30at3hR9cmol ©s 896053 30263HR9eol J9cos(985

095¢796G  H505639800.

306AdRgcrol  95%-0560

5¢3508000  Jobodsereyto

deageneredols  gosob®s  bspyobo  dbodzbgermbosb  (Golbzo VAR 95%) o
deabsaremabgero s802653900.
30OG B0l bofigolo 306:mB0m0 FmEMEMdS ‘ 1,000,000,000
15356sOGHW 5bOIMS M5EIbMds 95%-0560 bomdols 0bEghMzscrom 1,645
5dmbaoggdo %
1396560 Q©3LsbYEgds 29653390 09bBds30-5 96O0gMe
6oli3%y
(0)
BsBsBole 50mbs3 900 6,4% 64,030,000 0.97
6obzo (VAR 95%) 10,8% (51,148,925)
Jo@oo 933 - | 58mboggdo 7,8% 78,450,000 112
85000 06g. | ®olzo (VAR 95%) 11,5% (45,438,645) ’
Q5050 Jd3 - | 53mboggdo 7,3% 73,070,000 107
85050 06g. | Holigo (VAR 95%) 11,2% (47,058,832) ’
Q5050 Jd3 - | 58mboggdo 7,4% 73,580,000 107
5050 06@. | Holzo (VAR 95%) 11,3% (48,159,902) ’
50mb53900 %
b396560 3LobYEgds 296533900 505¢BligdMEo-5 96
6oli3By
9 24
bsBsBole 50mbs 900 6,5% 65,240,000 1.22
&obzo (VAR 95%) 8,8% (28,290,508)
9o0oo 333 - | 58mboggdo 8,0% 79,530,000 136
85050 06g. | Holigo (VAR 95%) 9,6% (24,222,330) ’
Q5050 Jd3 - | 58mboggdo 7,4% 73,520,000 130
85050 06g. | Goligo (VAR 95%) 9,3% (26,440,991) ’
5050 833 - | 98mbogdo 7,4% 74,440,000 113
3050 068. | Golyzo (VAR 95%) 10,9% (42,448,993) ’
15396560 3lsbygds Lbgsmds wsto ©505¢036ligdY0-5
bsBsbolse 50mbs3 900 1,210,000 dm 905 3930
colb3o (VAR 95%) 22,858,417 6030 65309005
000500 333 - | 5dmbogqdo 1,080,000 9905 3930
35050 0bg3. &olgo (VAR 95%) 21,216,315 6030 65309005
Q5050 333 - | 58mboggdo 450,000 dm90s 3930
85000 06g. | ®olzo (VAR 95%) 20,617,841 6030 6530gd00s
B0 333 - | 50mboggdo 860,000 dm90s 3930
050 06@. | Hobzo (VAR 95%) 5,710,910 ®0b30 653@gdos

D906 533MEOOL godmmzegdo.
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cb®oero 22: ,0585¢ns6l989¢m0-1“ 300 HR9¢0l s 896053 3026393900l G905(5985.

896B3s(3-1-0b dmbserm@bgero s8mbsggdo (C) s Gobodseroyto sdmbsggdo (L) 95%-

0360 5¢35000300 (o0 VAR 95%).

D906 533MEOOL godmmzegdo.
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50mbsggdo %
L3gbsMo 3LsbyEgds 3965339000 d96h3IsM30-1 9HOgMem
6olz%by
bsBsbols 50mbog 900 9,2% 91,830,000 1.87
®ob3o (VAR 95%) 8,1% 3,651,284
dowogo 993 - 50mbop 900 1,4% 14,100,000 031
85050 068305 | Holigo (VAR 95%) 7,4% (61,128,877) ’
Q505¢00 J33 - 50mbog 900 5,8% 58,230,000 193
950000 0685305 | Goligo (VAR 95%) 7,8% (24,276,026) ’
Q505¢n0 333 - 5dmbsygdo 3,4% 33,820,000 0.74
050 068wWs30d | Holizo (VAR 95%) 7,5% (44,232,150) ’
50mb53900 %
b396560 ©3bsbgegds 3965339000 | 0d3eblgdvemo-1 9N
Moli3by
bsBsbolse 50mbog 900 10,6% 105,800,000 3.08
Molzo (VAR 95%) 5,6% 43,412,445
dooeo 993 - 50mbo 900 2,9% 29,200,000 0.91
95050 06xs305 | Holsgo (VAR 95%) 5,3% (24,972,267) ’
Q5050 933 - 50mbsggdo 5,0% 49,839,065 159
85050 0bgws305 | Goligo (VAR 95%) 5,2% (4,383,447) '
Q5050 333 - 50mbo 900 4,8% 47,500,000 146
3050 0bgEsE0s | Golizo (VAR 95%) 5,4% (8,669,284) ’
bggbsto ©slsbgemgds Lbgomds sto d5EblgdUYEmo-1
bsBsbabes 20mboggdo 13,970,000 00905 9¢8H0s
Mobzo (VAR 95%) 39,761,162 6H0ob3o 653wgd0s
oo 933 - 00mbs3g00 15,100,000 90905 9¢8H0s
85050 0bgxws30s ®ob3o (VAR 95%) 36,156,610 60ob3o b53wgd0s
B0 393 - 20mboggdo (8,390,935) 9905 b53wgd00s
95050 068ws30s | Gobgo (VAR 95%) 19,892,579 60l30 65360905
Qo050 333 - 50mbogqdo 13,680,000 dmgqds 3930
Q050 0bBWa30s | @molizo VAR 95% 35,562,866 ®0l30o bozgdos




33365
330930l 30639  bsfoerdo  Gglfsgeromos  Lsdgblom  LobEgdol iEbemeo

36159H035 05 990056g0805 BogdoMm 39l sbsmymsb. 39Mdm© sagbowos, Hma
Logo®m3geml bodgbbom LobEgds 9glodsdgds LygMMsTMMOLM 1y 39009LM 3M5gEH03ZOL
@5 oL 390905 bom39mgbm  MsbmO 3M0630398Bg. bmy Fgdombgglzsdo 3o,
39bbs3MMgdom dgmMg L3zgBHOL Ladgblbom bdgdol dmbsforggdl, LodsGmnggwmdo
393G0W9000 3909L0  30MHMBGO0  9J300, 30O LOBOZIOYPIMJ0  Fob30MIMGOM
9439469000. 530L 0b9gs350, 5MLs60ABs305 0L BogdGHO, md B39gBL 39956580 Ladgblom
LobEGHYFS xIJO 300093 39630l Lofyol gEHO3Bgs @S 535585 LoMsbsME 396
35LbmdL J399ob5do d9ggddboer LmEoswIM-930mbmB0 326 BEYMTsMIYMBSL, 09935 Jobo
MgoOo 9990 ©d 9839JGH0 0mdsgse  15-25 (gdo  dmbsbergmdolomgols
b9 dglobgdo 0gbgds.

33930UL 39me9 Boffoerdo Ba@sndmeos 2sdm3zombgs. 458m3000b30L Bo@oM9gdsdg
3960LsBE3MS A5TM30Mb30L Lszombo s FoBsbo, Jgyd J0MHZIMO, BITMYSEPOBdS
303m09 s, obolaBezcs 33eg30L 9E93900 s dobo 93mbmdozmMo gngddo. 21939,
09085305 33009308 ©O0Ds0bo s JOMOMIEO  35MTYGHMYO0, OMYMOOE  SMOL
3990b5300bo 553056980l MIFH0TIEMMO MoMmEIbMds, gbgesEmEMo dglolifogero
30056Mds, 259M300b30L 5P, OL3GOLOS, LEbEMMdOL 3Mmg30(3096GO ©s 5. 3.
LOdMWMME 30 2996sE0BGdIMos  33ag30L  F9gR900, 0IBEGHOTROE0MYIMWOS
30Mdgdgdo s M0ol3gdo. 51939, EIEAIBOWOos 303mmgBoL LobfimMgs. ymgzgwrogzy
Bg0mm  50bodbmeols  LoxgmdzawBg av03s  ©93mI9bs3E0gd0,  HMIGEOmS
3900350006 gds IM356M9dL Ladgblom LoliEgdol fobsdg sGLYdIMW LoxMPHYgdLS s
LobLEggdL.

S3(30009390d, 5©03608bmm ol d93b0gMmeo Losbeng, Mog 59 33argzol dglsdy
6sfowdo og5090b69m. 390, 89Jdboos s Bsdmyseodgdvos sbsero@ozwdo
Lo0b39LBHOEOM BsMBM O 3OO0, HMIJOo 5323500 Lobom 54989 SGE39HD
Jodormer  bsdgabogmm  BsdMmddo 96  Tga3bzg®os. 8goddbs 3039w s
3990yggbgd0s (obsdgdstg 33eg30Lm30UL.

bbgoolbgs  BEgbos®ol  ImdRgd0sbMmdoL  sb5e0Bds oMoz 0bs  sGBYOIEO
096B3sM3  3mOHGHBIwol  IMfY3eo@Mds.  oblogMmMgdom  dolbo  BH9bgbisos
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565L5305Mm0L0 IMIYYd05bMBOLIY6 00 Focgdmdo, Losl 93mbmdozol BOHOL 3Hgddgdo
509953905 B5HBOOL IMWMEOLL.  IBIEBLGIMO 3MOEGHTRJOLS s ¥9bRIE3
3mOGRI0l 99690900l 990093900 Bomo d0momgdl, MHMA sOGLYOdMOL 396Rs63
3mOGRI0L  godxmdgbgdol  LogmEg  SMLYIMWO  5gGH03900L  30MMdHdT0.
©30M39glb  gm3zwobs,  GdJBH03WO0  dsbsforgdol  sdmEsbsd  (TAA)  wmbos
MBOWB3ggml  m3G0ToMHo  oobGmdol  JgbsePmbgds M d9e350056
LAOSGIFOME 296500 gdSLMD  F0ToMNgdsdo  (SAA), GOMOE Q999X MOJLYOL
3mOGRI0L HobZobs s 5dmboggdol 3MMBoL. dgme9s, MHob3oL obbowgolisl s
139696908 FmMHOL  doesblol Fowfggolsl, 5935605, MMI ¥96Rs63 3MOEBRIEOL
5930900l 3m33mbgbGo oo FoMDYOME0s.  Fgbodsdobs, Bolds  gdE0cmYdsd
3mOGHBIW0 Mbs Q50X MOJLML — ,3MWGOEMBOL” 3OMBEGIol TodloToErMS
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107.7 3,747,060 208.3 2,533 109.9 74.04
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109.0 3,818,752 205.9 2,320 112.1 81.66
111.2 3,892,353 204.0 2,213 115.5 94.53
111.6 3,901,496 203.4 2,105 114.9 88.71
111.0 4,098,857 206.1 2,427 112.9 95.98
110.7 4,058,254 206.6 1,380 113.3 91.75
110.9 4,091,244 210.6 1,289 113.5 101.84
112.3 4,150,554 218.6 1,902 115.2 101.58
112.2 4,381,380 227.3 1,281 114.9 113.46
111.2 4,298,190 225.2 2,607 114.8 127.35
111.3 4,341,414 227.6 2,219 113.3 140.00
109.8 4,525,406 227.8 2,799 111.2 124.08
112.8 4,014,688 229.7 2,454 118.0 115.46
110.6 4,089,682 239.2 2,189 113.6 100.64
107.0 4,009,512 254.3 1,983 107.9 67.81
106.3 4,062,943 240.9 2,933 106.4 54.43
105.5 4,421,698 235.7 2,403 105.5 44.60
104.4 4,146,756 238.5 1,420 103.4 41.68
102.1 4,035,788 245.5 1,287 100.1 44.76
101.6 3,815,625 247.1 1,809 100.3 49.66
101.8 3,637,932 243.5 2,523 101.8 51.12
102.2 3,676,519 240.8 1,989 103.9 66.31
102.3 3,746,884 236.6 2,026 105.9 69.89
100.1 3,922,696 234.2 2,342 100.6 69.45
96.9 4,133,601 231.7 2,202 93.7 69.96
100.4 4,258,469 230.6 2,157 98.5 70.61
103.2 4,392,846 229.1 1,894 103.8 77.00
102.7 4,374,193 228.4 2,736 103.1 77.28
103.0 4,763,607 230.6 2,403 103.8 79.36
102.7 4,721,983 226.6 1,844 103.1 72.89
105.6 4,792,164 229.0 1,373 108.7 79.66
105.9 4,837,432 229.6 1,859 109.2 83.76
105.6 4,938,623 225.3 1,495 107.8 86.15
104.0 4,945,487 227.4 2,180 103.7 73.97
103.7 5,154,387 221.2 2,181 101.0 75.63
107.0 5,750,228 218.8 2,080 108.7 78.95
109.5 5,840,047 217.0 3,143 114.9 71.92
109.8 5,874,149 217.2 2,306 119.8 79.97
109.6 5,852,008 215.1 3,083 119.1 81.43
110.5 5,775,637 220.3 2,421 121.9 84.11
111.2 6,199,009 225.6 2,574 122.8 91.38
112.3 5,970,730 222.1 1,945 125.2 92.19
113.7 5,959,088 224.1 1,736 128.4 96.97
113.9 5,899,006 230.4 1,970 128.8 106.72
113.5 6,062,639 233.1 2,806 128.6 113.93
114.3 5,995,136 233.4 1,707 130.7 102.70
110.0 6,164,201 237.5 2,309 122.2 95.42
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108.5 6,221,285 237.9 1,901 116.6 95.70
107.2 6,481,689 244.0 2,943 112.5 88.81
104.6 6,558,254 246.6 2,505 105.8 79.20
102.3 6,550,014 249.6 2,684 101.5 93.19
101.9 6,352,921 249.4 3,092 99.8 100.36
102.0 7,097,777 253.2 2,780 100.9 98.83
100.5 6,808,396 252.7 1,710 98.4 98.48
97.9 6,918,706 248.9 1,581 92.9 107.07
97.8 6,831,744 250.3 2,102 92.5 103.02
97.9 6,785,909 253.2 2,661 91.9 104.87
96.7 7,194,519 257.6 3,256 89.1 86.53
99.8 7,242,927 260.7 2,502 95.7 84.96
100.6 7,867,540 258.3 3,247 99.0 88.06
99.6 7,971,705 257.6 1,803 97.2 96.47
99.9 7,789,119 254.3 2,699 98.0 92.19
100.1 7,732,669 252.4 2,792 98.6 86.24
99.5 7,648,450 252.6 2,832 98.2 88.91
98.6 7,903,739 251.0 2,869 96.4 91.82
98.4 7,771,223 249.5 1,991 97.3 97.49
97.9 7,912,346 249.3 2,554 96.7 92.05
97.9 7,959,106 252.9 2,152 96.9 97.23
98.3 8,103,469 253.5 2,726 96.3 93.46
99.9 8,130,731 255.9 1,670 101.4 91.97
100.2 8,354,699 255.9 2,541 101.8 96.56
99.8 8,553,410 258.0 3,062 98.9 105.03
99.6 8,826,582 256.4 3,564 98.8 107.65
98.7 8,953,801 258.0 2,735 98.4 102.33
100.2 9,188,613 254.6 3,590 99.3 96.38
100.6 9,339,568 254.6 2,775 100.5 92.72
102.4 9,836,619 249.8 3,088 105.7 98.42
102.9 9,453,973 247.8 2,088 105.2 97.49
103.5 9,556,546 253.2 2,613 105.7 102.59
103.5 9,555,305 258.8 2,307 105.4 101.58
103.4 9,799,048 258.7 2,371 107.6 99.74
102.4 9,846,213 256.4 4,029 102.6 102.71
102.0 10,130,909 257.0 2,664 100.7 105.37
102.8 10,178,206 258.4 3,172 103.4 98.17
103.4 10,273,633 269.1 2,150 106.4 95.96
104.8 10,516,743 271.4 2,890 108.4 91.16
103.4 10,497,444 274.3 3,108 107.8 80.54
102.8 10,754,605 277.9 3,807 106.2 66.15
102.0 11,189,836 271.9 3,141 102.5 53.27
101.4 11,197,676 272.5 2,315 101.7 48.24
101.3 11,430,746 269.6 2,535 101.9 49.76
102.6 11,581,240 269.3 2,382 103.7 47.60
102.5 11,865,515 259.2 3,170 102.7 59.63
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103.5 11,835,308 247.3 2,184 103.9 60.30
104.5 11,792,213 257.0 2,730 105.7 59.47
104.9 12,034,463 260.5 2,275 107.1 47.12
105.4 12,720,190 259.0 2,973 106.3 49.20
105.2 13,124,204 253.4 2,972 104.2 45.09
105.8 13,073,662 251.0 4,010 104.1 46.59
106.3 12,692,990 254.5 3,546 105.2 41.65
104.9 13,120,378 261.1 3,234 103.8 37.04
105.6 12,943,251 271.1 2,276 105.1 33.62
105.6 13,048,991 264.6 2,187 104.6 33.75
104.1 12,861,542 272.3 2,451 102.3 38.34
103.2 13,100,477 279.8 2,197 101.9 45.92
102.1 12,462,191 291.1 2,097 101.4 49.10
101.1 13,203,835 291.2 2,815 100.7 48.33
101.5 13,823,990 274.9 2,688 101.1 41.60
100.9 13,777,421 277.6 3,508 100.6 44.70
100.1 14,132,399 279.8 3,051 100.3 48.24
99.8 14,540,143 275.8 2,809 100.2 46.86
100.2 15,128,870 271.6 2,905 99.9 49.44
101.8 15,886,612 260.5 3,325 101.6 53.72
103.9 15,806,387 259.3 2,062 103.3 52.81
105.5 15,313,498 262.2 1,913 105.5 54.01
105.4 14,930,328 279.0 2,580 105.4 50.60
106.1 15,048,706 282.8 3,195 107.6 49.33
106.6 15,167,284 277.6 2,551 108.3 48.32
107.1 15,350,041 277.2 2,949 109.5 46.04
106.0 15,593,339 278.1 2,888 107.1 50.17
105.7 16,204,070 274.9 4,386 106.2 47.23
106.2 16,784,405 264.2 3,174 106.5 51.67
106.4 17,209,816 266.1 3,653 107.4 54.38
106.9 17,906,306 252.7 4,093 107.5 57.40
106.7 18,204,387 257.5 3,501 107.3 60.42
104.3 17,339,236 259.6 2,765 104.7 64.73
102.7 17,286,169 265.8 3,434 103.4 61.64
102.8 17,569,416 269.6 2,714 103.9 64.94
102.5 17,587,243 275.9 3,187 102.1 68.57
102.5 17,814,214 281.6 3,583 101.8 67.04
102.2 17,878,987 285.9 3,114 100.7 74.15
102.8 17,920,581 290.0 2,978 102.3 68.76
103.1 18,841,309 295.5 3,338 103.2 69.80
102.7 19,295,135 292.3 3,292 101.8 73.25
102.3 19,614,770 282.6 3,583 100.2 65.31
101.9 19,523,401 275.6 3,387 100.8 50.93
101.5 20,738,620 278.1 3,659 101.7 45.41
102.2 19,892,455 278.2 3,082 103.2 53.79
102.3 20,328,874 277.5 3,667 102.9 57.22
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103.7 20,668,337 275.7 2,846 104.8 60.14
104.1 20,842,934 277.2 3,443 105.9 63.91
104.7 21,584,796 2749 3,910 107.9 53.50
104.3 22,346,956 269.2 3,253 106.5 58.47
104.6 22,804,587 258.5 2,517 107.9 58.58
104.9 23,225,189 255.5 3,206 108.0 55.10
106.4 23,686,365 253.1 3,453 111.7 54.07
106.9 24,022,575 253.0 3,604 1135 54.18
107.0 23,957,937 251.5 4,402 113.4 55.17
107.0 24,380,125 256.2 3,635 112.3 61.06
106.4 23,787,183 258.2 1,541 111.3 51.56
106.4 23,501,273 265.3 3,096 112.7 4476
106.1 25,746,307 257.5 3,051 113.4 20.48
106.9 25,135,389 253.0 3,123 116.1 18.84
106.5 25,575,991 250.1 3,423 114.7 35.49
106.1 25,569,648 257.6 2,903 113.6 39.27
105.7 26,853,911 256.6 2,674 111.5 40.27
104.8 26,739,515 257.3 3,065 109.2 42.61
103.8 28,701,290 252.0 3,217 106.3 40.22
103.8 28,321,729 251.9 2,940 105.5 35.79
103.8 28,835,734 244.4 3,948 106.0 45.34
102.4 30,379,590 241.8 3,367 106.8 48.52
102.8 29,986,366 239.1 2,502 106.4 52.20
103.6 31,004,709 236.6 1,780 106.2 61.50
107.2 31,816,443 239.1 2,926 105.7 59.16
107.2 31,187,049 235.6 4,438 103.0 63.58
107.7 30,777,346 237.6 4,028 103.3 66.32
109.9 30,386,290 254.6 3,741 108.8 73.47
111.9 31,463,800 258.8 3,138 114.1 73.95
112.8 31,708,093 259.0 4,193 116.2 68.50
112.3 32,457,366 258.6 3,509 115.9 75.03
112.8 32,843,181 259.6 3,345 118.4 83.57
112.5 32,313,712 267.3 3,748 117.0 66.18
113.9 33,846,235 285.0 3,663 115.6 75.21
113.9 32,638,231 288.4 3,364 116.2 88.15
113.7 33,398,153 296.5 3,327 117.3 95.72
111.8 33,125,602 296.6 3,363 117.8 100.28
112.8 33,296,991 300.3 4,553 121.3 104.69
113.3 33,036,413 306.8 4,495 122.0 114.67
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©sbsémo 5 - Taylor Rule dm@qeoolomgzol ULsFodOm (33050900L  obEHMMOwWEo

dmbys3999d0:
Date Ref rate Output gap Neutral Infdev t+4 | refratelag-1
level
1/1/2010 5.00% 0.03% 6.25% 1.0% 5.00%
1/2/2010 5.00% 0.04% 6.25% 0.7% 5.00%
1/3/2010 5.00% 0.04% 6.25% 4.0% 5.00%
1/4/2010 5.00% 0.27% 6.25% 6.5% 5.00%
1/5/2010 5.00% 0.38% 6.25% 6.8% 5.00%
1/6/2010 6.25% 0.44% 6.25% 6.6% 5.00%
1/7/2010 6.25% 0.19% 6.25% 7.5% 6.25%
1/8/2010 6.50% 0.27% 6.25% 8.2% 6.25%
1/9/2010 7.00% 0.31% 6.25% 9.3% 6.50%
1/10/2010 | 7.50% 0.17% 6.25% 10.7% 7.00%
1/11/2010 | 7.50% 0.24% 6.25% 10.9% 7.50%
1/12/2010 | 7.50% 0.28% 6.25% 10.5% 7.50%
1/1/2011 7.50% 0.03% 6.25% 11.3% 7.50%
1/2/2011 8.00% 0.04% 6.25% 7.0% 7.50%
1/3/2011 8.00% 0.05% 6.25% 5.5% 8.00%
1/4/2011 8.00% 0.00% 6.25% 4.2% 8.00%
1/5/2011 8.00% 0.00% 6.25% 1.6% 8.00%
1/6/2011 8.00% 0.00% 6.25% -0.7% 8.00%
1/7/2011 7.75% 0.16% 6.25% -1.1% 8.00%
1/8/2011 7.50% 0.22% 6.25% -1.0% 7.75%
1/9/2011 7.50% 0.26% 6.25% -2.5% 7.50%
1/10/2011 7.25% 0.12% 6.25% -5.1% 7.50%
1/11/2011 7.00% 0.17% 6.25% -5.2% 7.25%
1/12/2011 6.75% 0.20% 6.25% -5.1% 7.00%
1/1/2012 6.50% 0.02% 6.25% -6.3% 6.75%
1/2/2012 6.50% 0.03% 6.25% -3.2% 6.50%
1/3/2012 6.50% 0.03% 6.25% -2.4% 6.50%
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1/4/2012 6.25% 0.13% 6.25% -3.4% 6.50%
1/5/2012 6.00% 0.18% 6.25% -3.1% 6.25%
1/6/2012 5.75% 0.21% 6.25% -2.9% 6.00%
1/7/2012 5.75% 0.12% 6.25% -3.5% 5.75%
1/8/2012 5.75% 0.17% 6.25% -4.4% 5.75%
1/9/2012 5.75% 0.19% 6.25% -4.6% 5.75%
1/10/2012 5.75% -0.17% 6.25% -5.1% 5.75%
1/11/2012 5.50% -0.24% 6.25% -5.1% 5.75%
1/12/2012 5.25% -0.28% 6.25% -4.7% 5.50%
1/1/2013 5.25% -0.15% 6.25% -3.1% 5.25%
1/2/2013 4.75% -0.20% 6.25% -2.8% 5.25%
1/3/2013 4.50% -0.23% 6.25% -3.2% 4.75%
1/4/2013 4.50% -0.20% 6.25% -3.4% 4.50%
1/5/2013 4.25% -0.29% 6.25% -4.3% 4.50%
1/6/2013 4.00% -0.33% 6.25% -2.8% 4.25%
1/7/2013 4.00% -0.22% 6.25% -2.4% 4.00%
1/8/2013 3.75% -0.31% 6.25% -0.6% 4.00%
1/9/2013 3.75% -0.35% 6.25% -0.1% 3.75%
1/10/2013 3.75% 0.23% 6.25% 0.5% 3.75%
1/11/2013 3.75% 0.32% 6.25% 0.5% 3.75%
1/12/2013 3.75% 0.36% 6.25% 0.4% 3.75%
1/1/2014 3.75% 0.15% 6.25% -0.6% 3.75%
1/2/2014 4.00% 0.21% 6.25% -1.0% 3.75%
1/3/2014 4.00% 0.24% 6.25% -0.2% 4.00%
1/4/2014 4.00% 0.04% 6.25% 0.4% 4.00%
1/5/2014 4.00% 0.06% 6.25% 1.8% 4.00%
1/6/2014 4.00% 0.07% 6.25% 0.4% 4.00%
1/7/2014 4.00% 0.11% 6.25% -0.2% 4.00%
1/8/2014 4.00% 0.16% 6.25% -1.0% 4.00%
1/9/2014 4.00% 0.18% 6.25% -1.6% 4.00%
1/10/2014 4.00% -0.14% 6.25% -1.7% 4.00%
1/11/2014 4.00% -0.20% 6.25% -0.4% 4.00%
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1/12/2014 4.00% -0.23% 6.25% -0.5% 4.00%
1/1/2015 4.00% -0.01% 6.25% 0.5% 4.00%
1/2/2015 4.50% -0.02% 6.25% 1.5% 4.00%
1/3/2015 4.50% -0.02% 6.25% 1.9% 4.50%
1/4/2015 4.50% -0.06% 6.25% 2.4% 4.50%
1/5/2015 5.00% -0.08% 6.25% 2.2% 4.50%
1/6/2015 5.00% -0.09% 6.25% 2.8% 5.00%
1/7/2015 5.50% -0.03% 6.25% 3.3% 5.00%
1/8/2015 6.00% -0.04% 6.25% 1.9% 5.50%
1/9/2015 7.00% -0.05% 6.25% 2.6% 6.00%
1/10/2015 7.00% -0.02% 6.25% 2.6% 7.00%
1/11/2015 7.50% -0.03% 6.25% 1.1% 7.00%
1/12/2015 8.00% -0.04% 6.25% 0.2% 7.50%
1/1/2016 8.00% -0.02% 6.25% -0.9% 8.00%
1/2/2016 8.00% -0.03% 6.25% -1.9% 8.00%
1/3/2016 8.00% -0.04% 6.25% -1.5% 8.00%
1/4/2016 7.50% -0.02% 6.25% -2.1% 8.00%
1/5/2016 7.50% -0.03% 6.25% -2.9% 7.50%
1/6/2016 7.00% -0.04% 6.25% -3.2% 7.50%
1/7/2016 6.75% -0.07% 6.25% -2.8% 7.00%
1/8/2016 6.75% -0.09% 6.25% -1.2% 6.75%
1/9/2016 6.50% -0.11% 6.25% 0.9% 6.75%
1/10/2016 6.50% -0.07% 6.25% 2.5% 6.50%
1/11/2016 6.50% -0.10% 6.25% 2.4% 6.50%
1/12/2016 6.50% -0.12% 6.25% 3.1% 6.50%
1/1/2017 6.75% 0.07% 6.25% 3.6% 6.50%
1/2/2017 6.75% 0.09% 6.25% 4.1% 6.75%
1/3/2017 6.75% 0.11% 6.25% 3.0% 6.75%
1/4/2017 6.75% 0.04% 6.25% 2.7% 6.75%
1/5/2017 7.00% 0.05% 6.25% 3.2% 6.75%
1/6/2017 7.00% 0.06% 6.25% 3.4% 7.00%
1/7/2017 7.00% -0.02% 6.25% 3.9% 7.00%
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1/8/2017 7.00% -0.02% 6.25% 3.7% 7.00%
1/9/2017 7.00% -0.03% 6.25% 1.3% 7.00%
1/10/2017 7.00% 0.07% 6.25% -0.3% 7.00%
1/11/2017 7.00% 0.10% 6.25% -0.2% 7.00%
1/12/2017 7.25% 0.11% 6.25% -0.5% 7.00%
1/1/2018 7.25% 0.05% 6.25% -0.5% 7.25%
1/2/2018 7.25% 0.07% 6.25% -0.8% 7.25%
1/3/2018 7.25% 0.07% 6.25% -0.2% 7.25%
1/4/2018 7.25% 0.09% 6.25% 0.1% 7.25%
1/5/2018 7.25% 0.13% 6.25% -0.3% 7.25%
1/6/2018 7.25% 0.14% 6.25% -0.7% 7.25%
1/7/2018 7.00% -0.01% 6.25% -1.1% 7.25%
1/8/2018 7.00% -0.01% 6.25% -1.5% 7.00%
1/9/2018 7.00% -0.01% 6.25% -0.8% 7.00%
1/10/2018 7.00% 0.07% 6.25% -0.7% 7.00%
1/11/2018 7.00% 0.10% 6.25% 0.7% 7.00%
1/12/2018 7.00% 0.12% 6.25% 1.1% 7.00%
1/1/2019 6.75% 0.09% 6.25% 1.7% 7.00%
1/2/2019 6.75% 0.13% 6.25% 1.3% 6.75%
1/3/2019 6.50% 0.15% 6.25% 1.6% 6.75%
1/4/2019 6.50% 0.11% 6.25% 1.9% 6.50%
1/5/2019 6.50% 0.15% 6.25% 3.4% 6.50%
1/6/2019 6.50% 0.17% 6.25% 3.9% 6.50%
1/7/2019 6.50% 0.17% 6.25% 4.0% 6.50%
1/8/2019 6.50% 0.24% 6.25% 4.0% 6.50%
1/9/2019 7.50% 0.28% 6.25% 3.4% 6.50%
1/10/2019 8.50% -0.18% 6.25% 3.4% 7.50%
1/11/2019 8.50% -0.25% 6.25% 3.1% 8.50%
1/12/2019 9.00% -0.29% 6.25% 3.9% 8.50%
1/1/2020 9.00% 0.29% 6.25% 3.5% 9.00%
1/2/2020 9.00% 0.41% 6.25% 3.1% 9.00%
1/3/2020 9.00% 0.46% 6.25% 2.7% 9.00%
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1/4/2020 8.50% -0.74% 6.25% 1.8% 9.00%
1/5/2020 8.50% -1.04% 6.25% 0.8% 8.50%
1/6/2020 8.25% -1.18% 6.25% 0.8% 8.50%
1/7/2020 8.25% -0.56% 6.25% 0.8% 8.25%
1/8/2020 8.00% -0.79% 6.25% -0.6% 8.25%
1/9/2020 8.00% -0.90% 6.25% -0.2% 8.00%
1/10/2020 8.00% -0.71% 6.25% 0.6% 8.00%
1/11/2020 8.00% -0.99% 6.25% 4.2% 8.00%
1/12/2020 8.00% -1.13% 6.25% 4.2% 8.00%
1/1/2021 8.00% -0.37% 6.25% 4.7% 8.00%
1/2/2021 8.00% -0.52% 6.25% 6.9% 8.00%
1/3/2021 8.50% -0.60% 6.25% 8.9% 8.00%
1/4/2021 9.50% 1.50% 6.25% 9.8% 8.50%
1/5/2021 9.50% 2.10% 6.25% 9.3% 9.50%
1/6/2021 9.50% 2.40% 6.25% 9.8% 9.50%
1/7/2021 9.50% 0.29% 6.25% 9.5% 9.50%
1/8/2021 9.50% 0.41% 6.25% 10.9% 9.50%
1/9/2021 9.50% 0.47% 6.25% 10.9% 9.50%
1/10/2021 9.50% 0.28% 6.25% 10.7% 9.50%
1/11/2021 9.50% 0.39% 6.25% 8.8% 9.50%
1/12/2021 10.00% 0.45% 6.25% 9.8% 9.50%
1/1/2022 10.00% 0.51% 6.25% 10.3% 10.00%
1/2/2022 10.50% 0.71% 6.25% 9.8% 10.00%
1/3/2022 11.00% 0.81% 6.25% 8.5% 10.50%
1/4/2022 11.00% 0.39% 6.25% 7.9% 11.00%
1/5/2022 11.00% 0.54% 6.25% 8.9% 11.00%
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