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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.
9
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LoBMPos.  JgLodsdoLOE, LEBMPSEMYdsdo, — M30M39eglo 30 Lodgbbom dqdols
dmbsfoerggddo, — MMIgwog Lods®mzgeml dmbobargmdol osbemgdom 50%-U
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Ls0b3gLEA0EOoMm  3mOGBIWoL  Bs®BM, GmIgwoi MoLzoLs 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:
M0 (335¢2J050 335005300 F5GHMOEOom ©s Molzol Gglisdam li3gbstgdol
Q505¢sblgdom (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 dmEawro dIESBLYdMEOo
3mOHGHBIoL Botyegddo. gl dmEgeo Im3Eg3500960 GHod@olmo 3mMmEHR ol
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.
090099350, $3960 oMol 253mygbgdom, aMadger35¢056 0bgzgliBmgdls 9gwdeoso
500B0Mb 5303900L {mbol Mm3E08o¢grmMo 3565foegds s 3m3Eg35000560 49obMmgdo
- 93M6m303590 9aBMygbmMo dm3zgdol gsdm.

0536093mbm303mcmo ImEawo 89ygds M350 3m33MmbabEHOLYD, Ls0Ibs3
0b68wWs305 5 BmbyEOME0 3mwoE030L 4965339000 3GIMABMBOMYGdOLM30L LsdoBby
(33w09d0s. Beltratti, A. s> Morana, C. 053056 65dGMmddo 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 b0 3O M1god305L 0bgs300l 5B3969390By.
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

23



& Wickens, 2003). ,Error correction model (ECM)-ob“® 994560%d900L 459mygbgdom
056589000M39 33193900  Logmbm oMol BslgdLs s F53MMY3:bMI03 MG
9563969093l M0l 3Mdgarg5000sb 39533061 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 FgxnoLYdS”. FMbsCrOo ,,936080b%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 I9mMEMEMA0d

33930l 3OmEgldo  4sdmygbgdmeo  oym 9.  996gmwo  m30LMdIM03-
(om9bMdM030 33¢930L  3g0MEO. BIBHIMPOMWO 3300935 TMOBI3S  BIMPMO3
030M0Mm030 33eg30L  FobolOsMYdWGOL, B39 — MVMEYbMdMO30 33 930LM30L
©535bOB0sMYIG BoJBHMMOYOL, MMYMOOES 3003950 3Mmbo399930L FgacMmM39ds
(50m9bMdM03 BmOI>GHT0 2odmbobgs, LESEGHOLEH03MNOO ©Ts390s S FJIRJOL
dmOH0L 30M9Ws30)M0 SbseoDBo. s1939, Tgufogarowo ogm bs3gblom MRMEOTILMD
0535300609390 LodoMmggermb 396MmbaEgdmMds, LogdoMm3zgwml ghmabrmero 35630l
93230900 S 3003030l M3MIG63HJd0, MMAMMOE SO, dsgswoms, blod
Lo39bLom Booggb@BHMbL LoobzglGoEOM 3MWOE03s, 15939, LEM3gMOEOM Tglsdsdobmdols
@5 ©937935300 MHOL30L 3MWOEGH03d s 5.0.

50 9900m©gd00  2ob3LoB3Mgm 33930l 3OMDdEGIE03S,  BI39@IMgM
3M6309@ Mo 33930 096589M™M39 9650GH03MM0 s 33Eg30m0  FYOMEIOOUL,
56589000Mm39  LYObZMMTsgom  BHgdbmemyogdol  asdmygbgdom.  Jowgdmwo
390929006 300303790 565¢0Bol, LobmgHols s FgxrsLgdol  Lsxgdzgw by,
39635BMma0gm  ©sl336gd0  3MMBWYIOL  QosFMOL,  LHmGo s  9xgdGMeo
39059390 g00L ©IMI30IOIE FobaIBI.

{0obsdqdstg 3300930l 9MH-9gMHMO  FMO35M0  3OMIYIOL Q9L FMGIO,
(MIY0E  ©935300090MW0s  bogst039crl  bs3gblocr  gmboool  bsobggbhosom
30265HRIerol bsF95¢nm3500056 bsobz9bdogom 30650069 by
302¢n3¢90er80l/Goliz0b  dgdpomgbobs ©s 0898056280l gsbEHol ormphgzsborsb
39903099690 @856l Boob3gLEOE0M 3MMEBHTBIOL BsGBM FgmMEOMEIMYO.

390059993930 RBOJHMM0, Lbbgoslbbgs aMdgargsosbo bsobzglbBHogom gmbool
390092900L  dgn5LgdoLLL, BEHMIBIROMEO 5JB03700L 6sfowgdss - (SAA). SAA-L

Log3mdzegdo 99MHEbmds Qoo Lo3Mbol  60-0560  Hargdol  5350980E
oG gMoGHMESL. Mean Variance, CAPM-0 s o. 8. 95barglio Bod6hmagdo 230535Hmdl
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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 Lsd sofargmebg dgBHbobl J0dobocgmds s  sdEsbLYdMEO
3mbEBgeol  (Balanced Portfolio) 8gomel  imgdgh.  9530:m93mbmdozmeo

93mY0M9d0ls s 59403900l 0SB0 gobsfogdols Gglsbgd (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 MEbrmMo 3MsgdEo3zol 99scmgds BogdsGmggummls
bo3gbliom Lolidgdsliorsb

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

33e930L 99990  Lsgzombo  FmoEs3l  I39MYMEo  9BdMGIOL  oLEBHMGOOL
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1g939d0UL 253MmGH®9d0L 98md[3930 F0BYBO bgds.

3obLOBEOZOIMEO  Lobygdwol  Lsdgbbom  Lggdols  BsGM3gWo  MMRBODsE0S
39WYOME05 530560  bdgdol  dmbsfoeggdol (obsdg dol Fogh  go3gdmwro
39603600900 LHOMAIOEOL go3995DY, 0dol FobgO35, TMobgMbgdl 0¥y 565 ol
053080 2omM3egdom 0639LEH0MYd0EL Ls3ToMOLO TMYgdol Jogdsls 56 goEgwgds
0¥) 565 LogmEbEol boby®mdwogmds. dgbodsdols, goblibgzsgzgdom goblsbrztrmemo
3965396900L  Lodgblom Uggdols, gobLoBEO3MMEO  Lobygderol Ladgbbom bdgdsdo
S2)BOWIBI0s  5JH0ggooly @S IXPYONYOIBOL 5330 gbgxdgbHo.
§0bss0dgy 9990mb393580 49BLOBOZOIMO Latygdeols badgblom Bdqds 2os093E939
96OMy350 3060500, MOMIgog 9geo 89396090 ©EgL BsBModlb3zmg3s, 39006
3°0LEIMYOL 350 YOMEGOJOL S FOZMEHM©IOS.

0dol 80Ibg9350, OMT goblsbrzMMEo LoMmgdwol Ladgblom lidgdsdo dmbsfioery

Lo0b39LGHOEOM GOL3L 56O 0gdL s Ol JEMEIYds FoMIBBHOMYdME 39bLosL, slgo
193530 dmboflogmds MBMM  LoGolzms, 30069 gbLLBOZGMEO  T9bsdebgdols
Lo39blom 193580, GMAOL 453MmEHMGOOL Fobligdo o3 gdom b53¢qd0s.

©O0QE 0M0@bgmdo IMIbEIMO Lo3gblom  3MODBOLOL  godmdfjzgzo Modgbody

d0Bgbo sLvbg.:

1. Bogmabaolb  boby®deogmds goobots 035Bg ULHOOxRS©, 306G  53sL
90©696. gl o dM0ES6gmTo 65 Herob 3530 3093 19 Hgwl ogmEbagdl.

e 1950 gl gb dsb396909cro 12 garo ogm.
e 2050 ferobomgzol gbs dsbgz96909eo 21,7 fHgero 0dbgds.

2. 303569 gd0 530560 FaMmbogwrgdosb 3MHMEgbG s 0dEIbL SMe®
53Mm™39096,  ©599bLoE 9O 93MM390bgb. xgMHM3zbs Ladgblom Ldqdols
9mbsfoggdols ssbermgdom 46% 3Mm396@0 sgMH™m3z90L.

3. 2000 §eool 8909y 3obLEBLZOMo  Ladgblbom  Udgdol  Imbsfowggdols
50 9bMds 50%-0m dgdzodos (Willis Wowers Watson, 2019).
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dmaablgbgdom, M3  dmerm  2-3 (ool 20bdogermdsdo  Lag®mabygomdo
13960005 3H900560 BadOMEGHIuEHM 459mbigegdo 8080bsmgmMds JmogMmdols doge
@55bMbLdMwo U5396mb3gder™ (33090900 3oLO3OMEHILBHIOWS.
33%0¢090900 gbgdm@s Bodgbliom sl530L FoBOIL. Ladgblom sbs30L QobMPs, gMhmo
dbem0g, 2535Mm0GOI0s, M3Y0 Logmbeol bobyMderogzmds go0BsM©Y; M3,
dgmMg dbGm0g, Lo3gbLom 3MO0BOLYOOLAD M30L IBMZ9G30L 96 Ladgblom 3OHOBoLOWL
3590b3wol 9OHM-9H» gHBo© 0MZWgds. M35, BEdMW MM, 58 HZ0ONL BO3NDIG
0539 0bgg Ls3dgblbom Udqgdol dmbsfowggdo 0wgdgh. gl 33W0Egds B30l
30090905, oYL FgBo Mbs 08Tsmb, 0sbbs boby®mdwogs ©sbmymb o
wWRO® 30609 OOMOom ©0L396Mb. orM™M30wo Lodgblom MBbgdOL slvbsMNI© 30
MO 300G OOM ORYdID.
©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: bogempberol bsbgmdero30380l ;33¢700m98s hergdol dobgozo0:, 65 higarl
33330¢m98-cm0 deabsbergmbol.

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

539 8.3 12,3 20,6
mgoo 6,2 12,3 23,0
QOO dMH0FSbgmo 10,7 15,9 23,2
Robgomo 4,5 6,8 23,6
Log3Msbgmo 11,4 16,3 27,1
23963sb60s 9,7 16,4 28,4
053mbos 4,9 17,2 35,9
LodoMm 7,4 12,8 24,6

Dgotm: Euromony.com/learning, 2019.

D90m»  dmyz5600  0bgm®Is300L  Logwydzgw By 99a30deos  AsdMm3gmm  ob
doM0MOEO LBOROMHYGO0, M55 LogMMITMOOLM S135MgHBBY Lodgblom bdgdgdols o
136900l LogddosbmdSL sbolinsmgdUL:

1. 396905000 JMUobegmds;

2. BLEO ,9dGYIdMMO” FgnsBY0gd0 s SBsobgdO;

3. 2950999900 LEMRIO0EMIOL 30693900 S FMEMPObYdO;
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3930350l d5BEMOL bsdo 3Hobolio 2000 Ferol 939y
565L505650M/GgMLodsdM ,096RF503900%

13960960 350l 3M0BOLO/BobsbLMMmO Mg39L0900;

Safe-heaven sd¢039d0L bLodEzoMy;

130656l IEYWgdDBY 399 F5M3JOMO HIMIOIOICNGDS;

OIFILSFOJOOL 33X

Lodgbbom  LgdBHm®do dmenm 20-30 Hoerb dgiszeromo  G9bwgbEogdo s sbogro

e N o Uk

359m{)393900 obowgm dgmmbg bMoedo.

cb®ogero 4: bssgbboer Lgghm®mdo 8eagrer 20-30 higerl G9pgcrocmo (9960960980 ©s
obsero gsdmp393980

3LbYEgds d39e00 356Mgom 3bOo goM9dm
“oL30L S 5dMboggdol Bmdogmo© B39LME 5MILEHIOOEMOO
9sboliosmgdEgdols (3300w gds UGodOWMMmO Q5 3OO0

9329 530900L (33¢0gd900 | 390 TMDOEMO 365LsLM39eo 99900

356%BMsbgs
59303900 3sligdo 3653MmM90MHGOSQ0 3MOI0OHGOSQO
Lo0b39LGH0E0M doYMIYO0 3393500560 339MG9MH0

130656 3GMEMJEHIo0 30(6m 5 BsMHGH030 | BoOMM S 3M33gJuMHo

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

o Hagdol 3H9bgb309d0 809m0mgdL, MM LygOMsTMOHOLM Embybg DC-
39bLBO3OMOo Fgb539bgdol Lodgblom Ldgdgdol Fowo FemdswMo 0BMEIds.
99L505dobo, 0BMEIds ol Ldgblom 54303900, HMIWYOLSE 59 bdgdol Idser3gEro
13mbgdo Brmdgb. 39653690 10 Herol LEsGHOLEH03s BoomgdL, MHmd DC-
Lo39blom BMbYdoL Howo 50BN 38%-00sb 50%-09. 93 5303990l yz9wsDY
0O oo 53LEHMI05DY, 839035M05LS O 598-Bg IMEOL, beerm y4z9wsbg oo
330wgds  DC-256L5BO3OWwo  Jgbo@obgdols Lodgbbom Udgdgdbg goolzEsby
dmbs 0 3M0EBINLS s 3mEsbEsdo. ol MY, HMEILsE DC-goblsbEztrmwo
9965396900L  Lodgbbom  bdgdgdol oo 495350390l  DB-95b6LsBM3MmEo
Lo6RgOEOl Bodgblom Udgdgdobol, M3 olg FmOLss. ™mw)das, s0Lsbodbsgz0s, MH™I
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053mb0osdo 100% Uodgblbom 59&03930L DB-a5b6Lsbgmemo Latygdeol badgblom
193930l FdsOHN39e0 BMbYdOL J39dss (Willis Wowers Watson, Global Pension Assets
Study, 2019).

1.3 539006090290 59303900L JoMM30L 3MMdEGTJO0 s 2965630900
Lo39bLom BMmbobL d9b9R0E0IMYOOLIMZ0L

bsobgglyogom 3mOGHBgmol 396Yggmd/3mmsG0EMdS 960-gHm0o
}vbsdgbGHmo  3MMdEgdss  93MBMmogdmo  9dGH03900L M3l
05353306M900m, 51939, Ladgbbom bidgdols ¥9bgz30(305M9d0L LoddZ30OLS S Lotygdol
35JL0TOEMEOE  RMIBEHOMPIMWO©  F0MGOOLIMZOL.  5LBOTb305, MMA  LloJ
Lo39bLom LosgbBH™MU, IHMM3900m0 L3gblom bidgdol dmbsfiowrggdo goblibzszwgdosb
Lb35 Lobob bodgblom gmMbwgdol d9bR0E0MYOOLOYE WS 0639LEMEMYOOLSY, oY
obobo 56 560056 dmdbowo 0b39LEGH0MGOOL  gobbmeM309wgdsTo. Ladgblom Lggdols
bb3o@albgs dmbsfiowwy gmzgelicron®i@, YmzaewmzomiE ©s JM3JLOROYMIQ
3900b 1gg80@sB, 50Fg3L Lodgblom sLO3L s §ooTdbgds 39BL0S. Tglodsdobow, 93390MO©
396y930 Ls0b3z9gLBHOEOM 3MOEGBIWOL Jgdmbggzsdo, glsdwgdgeos, MHMA Ladgblom
13mbol d9bgxdgbBHds gMdger350560 9d3H03900L LEAMIEIFOMEo  23bsfogdols
39305 9635390000 2obsbm®E0gwmL, 10 56 15-Ger0sb LoobzqglGogom 3mmoBMbE By
05308 30BbYdL o g9gadsl JoseHoml s 08 3gMom@olmzol dsm badgblom Lgdqdsdo
dgmg dmbsfiogqdl MH9gowwEmo 53mbsaq00 godmmdmdsml. 049d3s, 3gmMg AbGMO0g, 59539
10 56 15-§0056 39Mm0om©do y4m39werom®s, ©Isbwmgdom, 00539 Momgbmdol
500580560 ool 396L0sBY, Fglsdsdolo, vy 53 3gMomdo LyobzgbBozom gmbool
00690 gdol 9339060 350©bs 046905, 53 83390000 35MEBOL EMHML 396LosBY
3oL 505305693l M9oe0DYONIE BIMSEOL FMYEHOBL. Fglodsdobo, MY LogOomm
doBsbo 5655 FbmEwmE 03 dmbsfoggdolmzgols MgoEmMo  53Mbsagdol dm@obs,
OMIgos 396L0sBY olgersEg ©ogdmbgglzs LBadgblom Bmbool dgbgxdgbEHol dog®
LoobzgbBHoEom  3MOOBMBEBHOL  drwml  (50mbsygdom)  FJowgdmer  Fg9RL,
SMEOWYdI0s, MM Lo3gblom gmbo d7dozs  LEGHIVOW MO, FBIMEO S
Q05¢3blYdMo  0ymb. dbmwmE sbgm Fgdmbgzgzsdo 93946900  LadsGomerosbo
90 Mds 3m8535¢00 396LoMbgMgdoLodo.
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800936™ ,,360HMdEGAsL* JoMNMO 3530E 90l BBIMDY 5OLYdIMO B0bBLYMO
0bLEGHMMAYBGHYd0L LodEgocg Jdbol, sliggg — W0330IOMOOLS S 35FMMIOL OO
©MbY. BodoMM39wMml D060 3530FSOL B5BOOL XsdMOO 3530FS0Ds30s 2024
faool 31 5330LEHML IYMBsMgmdom 6 (9J3L0) B0WOSMEO WsM0S (LodoMM3gE ML
Logmbm d0M3s, 2024), 35806 GrraqLss, Badgblom 53d&039d0L KX sdMTS dm(3IEXMdSD
5,5 3005OH@ oM 450095F5Mds.

o 0435 Mbs, sOLYOMDOL 9633990 MHOLIJIO 5309300 5JEH03900L
3503580, 0d3s  LoFoMOms 98 MOL3GBOL  5Y335GO0  3ELOBOEOMYBY,
0©96GH080E0MYdS, oBMI3s, Fgxoligds, JsMM3s s JMBEHMmM®oO. Lodgblom gmbool
096953030560930LsM30L  FobLsbP3OMEo F9bs@sbgdol Ladgbbom Lggdsdo 100%-0560
396M36@0900 65309055, 56 Ls0b3zguBHOEOM Boddosbmds 39300690
396339 MOBZYOM6. Foo0Md, LY0b3gLbGOEOM MOLZgdo dMo33L: Lo3MgLOE M
HoL3L, LEOSBEOM MHOLIL, BO35BHM MHOLILS WS W0330IOMBOL MHOL3L.

04036 298mdobstg, ®mI  LoobgzgbBHogom  Molggdol  JgLodEoMgdws©
»30M39wgbo JoyMdss, 3MOAGHRIMO ©039OLOGOEOMGIMMO 0yml, ™300 J5bmbos
39bLsB3M3L O39MLOROI>300LMZOL 5903900l 3¢sligdl FmMol Jobodse® s
dogdLbodoc® dmmMbmgbgdl. dgbmmg sbMowdo bsB39bqd0s, LszMgoGH™ Molggdol
399306090030l MMIgEo  MgoBHobaol  9dBH03900L  3wsbgdol  dgdgbols
99L5dgdEMBSL 0dwg3s  BodoMmM3zgemlb gMMm3bwo 356308 3Hgbowgbdol 2018
faools 30 Bemgdd®mols N258/04 d6dsbgdomm  ©FBHZ0(BIOM0  BYRIIWSE0s  —
»Q936MM390000 Ly3gblom  Bdqgdol LoobzgbBogom RobsblwmEmo  0bLEHMMIgbEHJdOL
90b08sem®o 1533980 L3MYOOEM MgoBHbAOLs O WIROM3gdoMO  Lodgblom
UJgdob  59BH03900L  POMPOIMGOOL  QoTMMZOL  FJPMPOMEMAO0l  JodsOHD
dmmbmgbgdols dglobgd  {gbol @sdE30Ego0L  omdsBY . 899d3Ly @bMowdo 3o
B5B3960005 363396@GS300L  W0B0EJdO. o3 FIoLlbIMBL, ToQOE0MOE, JOHMDO
3M6309@Mwo  9doboosb Mo bsfoerol dgdgbss Tglodegdgaro. gl Y39weRgMO
Lo0b39LEHOEOM GHOLZIOOL FodloToEr s FgI306MJOOLS S O039MLOBO3IS300LMZ0BLS
9d035MHMMEo.
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6b®ogo 5: ,bs69090b3m ¢rododgbo

»350639G0E0M Bobsblm@mo 0bliEMmMAghEJdoL dobodsermMo slisdzgdo
Us3MgoB ™ MgoGobygdo“

»8945M39wmb  M9HBoIbEo  980@IbEGHId0L doge  godmdzgdmwo  LyobzglGoom
5306560 0BLEHOT96EJOOLMZ0L, BObBLMOO  0bLEHMMIGDEHOL 6 9doEgbEol
L53M9O0E™ MgoGHbaol ds5B3969dgo 6 Mbs ogmb J399bol Hgo@obydg ghomo
Lsx3gbMM00 B LH3MIVOEM MJoBHobaBg bozargdo. d399bols Mgo@obybg ghomo
LR3GHMO00 VSO BO3MIOGHM MgoE0byoL AJmbg B0bsBLIMO CbLEHMMAGEEHGdO 56
265 53500939l B0 0sbo Lodgbliom 5403900l 10 3GMEIBAL™.

»89d9M39WMb  5MH9M9H0IbE0 900G I6EJOOL FogH godmTdz9dmeo byobzgbGozom
53065bLMo  0BLEHOTI6EJOOLM30L, BobBLMOO  0bLEHMMIGDGHOL 96 9doEgbEol
L5390 MJ0EH0bYOL FsB3969d9wo b 509TsBgdm©L ,,BBB-“/,Baa3-b®.

L5JoOM3geMl  9MMIHBOIBE OB BsE0sdo  FMoo  LoblMgdols s
©93MH0GH00L  39bms3Lgdol  Igdmbggzsdo,  MmGsbobsgool  Mgo@obyo  Mbws
50995390l ,A-“ 96 ,A3“-.

Pgomm: Lodommzgganml 9Hmgbmo 85630l 369HBogbEHol 2018 ferols 30 bmgddmol
N258/04 ¢929a05300.

9B ©90@GH0bygd0 doerosh 360d3bgemzsbo o LEYgMMOIEYdMS. 35MRQ0S, MMEILIE
093295 GHMM0, 59 890mbz9g3500 LodoMmzgwml 9MH™3bmeo 35630, 3odmUizgdl Abs3L
M937)53090L. B3960 330930L 9OHM-9MHMO B0sMMIGds3 LHMmMgo 08 Lsgzombls
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,
dolbo 0b39Mglgdoll o335Hg — 39bMbOl, MgamwsEool, dmEo@ozols s BsMBM
0bLEGHMMJ30900L Mbgby.
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3b®ocmo 6: 30263969300 ¢rododgdo

odo@ol BOIMs ¢odo 356mbo
3LsbYEgds &gdo
Bogo®ranggeomls
»339L0560
(960 9903 9bE0L 09 godm3gdo 396mbo
3oQo©YdOl
939L0560 Joworgddo 0bzqlBOMgds) / | 5% Q3MmM3900000
3mb396@®s3gools
(8000560 3O GHFBG0) 396Lool
wodo@o 1¢
dgLobgd
(0b39bGoE0s  ghmo  gdo@gb@ob Logo®ranggemls
gsbosbo
030056 JosErgddo)/(930E9bEHOL 3obmbo
JoQo©YdOl
dodmd393580 sOLgdMo | 20% | ©MM393000
3Mb639bGHMsgools
LoobgqglGogom 330656LM0 396Lool
wodo@o 2
0bLEGM939639d0 X 5FMEMS©) dqLiobgd
96m0 9903 9bEGH0L doge 45dmEgdwwo
gsbosbo
3390560 Jowsgddo 0b639LEH0MGds / 19d-ob
Jo@ogdoL
9600 98oloom 25dmIz9dwo —gbmo | 20% M9RISE0S
3™b639bGHMsgools
99039630 Robosbo  Jomoergdo 258/04
wodo@o 3
BO6M3ME530580
96»o 056300 Log3mbo@m
LodSb3M™ »B50639LE0EOM
LYOGHOR0IZS GO @S 350056
3mb396@®sEgools 30% 3Mm0EH030L
930900 0b39LGH0E0o /
0do@0 ©M3md96GH0"“
9000560 3OGHRIO

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
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cb&ogero 11: 853693026200329(90 (330750 JB0U (33¢70¢n980L 35307965 363925056
b3sbs bober m8¢rogsz0980b 35y

d5DMOL MM E0bydm6 989JG0 LobsBobM MBMOYsE0gd0L BILBY
390056M9%00
05050 0bxzwsE0s 9306905 LobsBObM MdOY5309d0L BoLO
Q9050 06935305 0DMY05 LEbSBObM MBWOYS309d0L Bolio
936m3030L Jo@owo BOHs 9306905 LobsBObM MdOY5309d0L BoLO
9306m3030L dswo BOS 0DM905 LEHIBObM MdWOYS30gdOL Bslio

pysea: (Bridgewater, 2012).

cb®oro 12: 853629302060200379(50 (3307309000 (33¢70¢980L 35307965 5930980L R5LBg

d5DMols demE0bgdmsb FgsGgdoo 989J&H0 3g30900L gslibg
95050 0bgxgms3zos 9306M©YdS 5930900L BSLO

Q9050 06930305 0DMY0s 5930900l Bslio
93bmdo30l domso B 0DMH Yo 5J309d0L Golio
93603030l sdseo b d30MYdS 5930900L BoLO

pyster: (Bridgewater, 2012).
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cb®oero 13: 353609306003960 3303980 (33¢70¢980b go3¢n9bs TIPS-ob

R5U96B9
35050 0bgxgws3zos 0bMgds TIPS-ob Bslio
Q050 0635305 9306905 TIPS-0b g3slio
9306m3030L Fo0seo B 9306905 TIPS-0b g3slio
9306m3030L 050 B 0b6Mds TIPS-ob ggsbio

pyser: (Bridgewater, 2012).

cb&oero 14: 8536:029302620032990 (330750 J0U (33¢P0¢n980L 3530965 Usbsfeabare
0bgfbol 2569

d5BMoL ImeMmEobydmsb 989330 bsbsgmbenm 0bgduol Bslby
3d90056m900m
35050 0bxsE0s 0D6Mg0s Lobsgmberm 0bgdlol Bslio
Q9050 06935305 9306905 LoboJMberm 0bgduol gslio
9306m3030L oo B 0DMmgds  LLoMbem 0bgduolb gslio
9326m3030L dswo BOS 9306905 LobogMmberm 0bwgduol gslio

pyseer: (Bridgewater, 2012)

85360093630 3mG0 d3MEo 39RO 3MEH BRI 6
053603 gol 3MbLEBHMI300L AoLoggds B3zgbo Lofyolbo bsdoxos d9bRIsE3

3mOGRI0L s 59MbsR9d0L (350039 3m33MmbybEHds. 8909y 59Mboagdol 53

3939 b3foegdls 3539380609000 853609363036 (3309 0Mb, GMIgdo3
SMEOWYOIW0s 3mOGBIWoL 3mFH9630MH0 8rMdPgd0sbMdOL 3HMbmBoMgdolm3z0l

bbgoolbgs L39b960L dobggzom. B39bo Fs30MrmIm©gol dglsdm{dgdws 300 m
Logo®mggenml bobgerdfogm Lsdgblom Lssggbdml dodobastg 896Bs63 dmMEHTgmo
(2023 ol 8 5330LEH™I©Y 9O 3966doM3 3OGHRBIO0), L3900 5903900l
303l900LOmM30L: MBI 5930900 (MSCI), ool LobsHBObM MdEOYS(30900 S
@s6oL LoEg3MBoBM LYMEGH0R035GHY00. B39b T935MBogm gl B9bBRTSM3 3MEMEHB IO,
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 3OMAbMmboMgdol 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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LsbsBObM MdE0Y330900L s BoEI3MBOBM BgMEH0R035EGHYO0L (CD) 53mbsggdols
3530MmoMbydo

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 Bm3wg3500560 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© B33MIOGHM MHOLIOL GodBMMoL 89d3gmdom. CD-g3l  BodsOmeosbo
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 599deos glsdg LMsoby:

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

Logs00 3: bsbs bober mBerogszo980l s bsgdm boder bgmdoanozsdgéob (CD)
50mb33 980U I3 360m50b980.

pgse2: 539260 Fergogemols sepgs.

505¢3blgdMEO 3MMEBIOL 53905 S EMMH00T0
B396 Tdogh dgddbowo  sam@omdo sbdodg3ztrmwo  3OHMmEgLlos, MH@Iol

©OMBE 050099530300 5 BobsblvMmo BMMHIMgdol 9HMTsbgm™msb b3gosw Mo
WMA030M 35300609058 5 FoJL0ToEMMO® 53EMTdEGHOBOMYOM J0IOLIMGMDL,

5MLgdMeEo  JgbodErgdmdol Bmbby, 80394535  BsY3gNIBME  IBIWSBLGdIM
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LoobgglGosom 3mOGRI53©Y. 595L056539, d90bmdg@g gb®odo
Do00ma9boo 33543V SeaMmMH0mMoL BogMMSTMMOLM Q563G Fds.

9B SEaMmOomdo @S 99dBH03900L  obsfiorgdols ds3Mrmg3mbmdozmemo  dmgwro
Lodo®m39emTo  LyGwYOEM350056  BsobzgbBoEom  3MMOBMbEBHLS s  Fobsblme
05BOBY gobBM3MGEMdOL 3OMdWYTgOOL 4oL FMGES® A9TM0Ygbgds.

396BM3M9mdsdo 03olbdgds Lo0b39LGHOEO™ 15g§8056MBIBSD
53930060930 530bsblMo MHol3gdo, 3MWIGH0WMdS, MHMIgEog 3m@gbgowco
D650l OERMIAOL 5EBSMMBSS BgdolidogMo 0b3zqLEMMOLmZ0L. dsmm3ol, 3063
Logo®mggenmdo obsblive 0bliEMmmdgb@gddo 0b3gli@oEogdl s356gdL.

505 sbLYdMEo  LsobzglGoom  3MOGRIWOL  BsMBMLS @O SEMMHOMTOL
399mygbgdom 30 dgbodegdgeros dobodw)dsdg 30l 3MEOGOWMDdS, MMIgEoE3
©5393006093Mwos  Logdohmzgermdo  yzgwsbg oo  Ladgblom  g3mbol
9mbsfoggdol sbsHMmgdm9b6, MMM 6mBobswrm®mo, s1g3g H80bos WoMgdIgdols
3moboo.
3b®ocro 15: 5¢v30600080L bsgihoosdeamolier 3s60s699890.

Algorithm — Investopedia

KEY TAKEAWAYS - dmo3sMo sligzbjon

e ,An algorithm is a set of instructions for solving a problem or accomplishing
a task” — sergm®omdo 0bLEMYI309d0L Bs3MYd0s, HMIGEOF 35300Ygbgds
3960339910 3MHMOgdol Amboaz5Mm90o 96 3630 9E ™o I35 gdoL
d9LsLEOMEGOWS.

« ,Every computerized device uses algorithms, which cut the time required to
do things manually® - ymggwwo 3033099960 dmfymdowmds 04gbgdl
5oL, HMIJo3 593060908 3630 9E o bogddob dgdsbozmero
d9LsLEOMEGOWHE FIBLEBOZOIE EOHMU.

e Algorithmic trading accounts for over 60% of all trading volume in the
global equities markets® — geomdoMo@ 3930F90ol d5HBMHDY LogHmm
3530™d0L 60 30M3E96GH0 bmM309©gds Lo39FOM SEMOHOMTJOOL
39339mdom.

https://www.investopedia.com/terms/a/algorithm.asp
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5¢Mm®00do:

Ape = Ty 07 Ape—i + Biey oI Dmy_; + Xiy pf Dee_; + T ApT, +p° Ap°, + i+

ecm;_q + Z{-‘zl D; + u; .

\ 4

i = Viiemr + V2iF + V3(Mrsa — ) +1u¥ + & .

\ 4

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

‘ m/t m/t

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

1
Oj,s
Wt = -
i,s L1
=1 Oj s
1
D
wp = 2
s . 1
s=1_D

L5000 4: 5¢ng2(0000d0 J90535¢7 RaHIICIS05 CIIZO032)P0 ¢S, 330.
pgse2: 539020l 8096 Jgdndsggdemo semgm®omdol LG dts.

e Bsdoxo 1: godmomgwrgdo bobgato LEHO®MIGHMOMWo  39dGHmemwo error
correction-ob“ dmgeom (VECM) ofggds. dm@gel 094gbgdgb obgwsgool,

dmbgBotrmeo  3mo@olzol  gobs3zgmols s gog3wromo 3OLOL

36Mabmbomgdolsmz0L;
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Bsdoxo 2: xm®IMwsl 0y9gbgdgb dmbgEeemmo  3mwo@ozol  gobs3zzgomol
A®59dBH™M00L  3OMPBMBOMYOOL  25dMmmM3olm30L. 59 3m®IMolmzols
L530MMS 0BFWH300L 3OIMABMBOMGdS ymzgero dmdgzbm mmbo 3gMom@obmazol
(9699 BmboErMmEbgero 06BWISE0S Tiys), OMIGELSE 300900 I JobEHMEgd06 s
soutput gap“- ( ¥), ®mdgmlsg 30351990 HPZ gow@®moo;

bsdoxo 3.1: 85360mg3mbmdozmMo  ImgEgd0sd domgdmeo  dmbsigdgdo
39900949gbgds 59&H03900L 73sLgdoL (330 gdOL  3OMYBMBOMIOOLMZ0L, GOl
9990bo3¢056Mmd0L  IOMEODY  ©IYOEMdOm, ™Mo  2sblb3zs390Mmo  EMOL
3m6H0DMbEBY, 9010~ s boferosbby, mmbo goblibzs39do L3gbseobmzol;
bsdoxo 3.2: 9969  396GHM@gd0Ib  3OMABMBoMHGIMwo  FMbg@sM o
3965339008 dobgzom oMol Jgambogerosbmdols  dMmgdol  Lafigolo
D9OG0mgdo  ©a0bgds (53905 oLbEHMMOWMWo  dmbszgdgool  dsdmyqbgdom),
“dgoga 3.1 gm6HIMol 3060390 (33C90;

Bsdox0 3.3: ©95¢OHO VOMYOMEGOOL YoTMMZEs;

Bsdoxo 4: Igmombg RMEOIMNWO? A5IMMZWOwo  MHoLZo A5dIM0Yyghgds Golizol
3LOOIIBLYOI® MOMMYM b3gbsMdo 5gE039d0L olgmo {fmbgdols segdom,
OMIWomOEg  omobodMgds  dgfmbogro  Golgo ommgmEo  5gdEHoz0Lm30l
dm399me bzgbs®do.

Bsdoxo 5: 93 gbom mommgme ULgbs®do 30090 momm (xsddo mmb)
3mOGHRIWL,  OMIIO0E  BEbLYdMwos  glodsdol  Lgbs®do. 53
3O GHRI90L gboFqds fbs olig, GMB Qo5msbsdOHML MoMMIMwo 3MMEHBJEOL
dgfmbocro Molgo.

Bosdoxo 6:  d5bLYOMO  3MOEGRIOL 54303900l LEdMEMm™m  fmbs
2990M0mM3wgds MMOMMYMWO 5JE030bm30L d9-4 s 39-5 bsdoKx 06 FoMgdmEo
d9fmbowo Holgol dgbsdsdolbo {mbgdol asdMogwrgdom. gl 3MmEgbo y35d¢g3l
593039000 §mbgdl sdsesbligde 3mem@ngwdo (Bridgewater Associates, 2012),

653, 59530MOMMWSQ, I0IEBLYDIME0s MOOMYM b39bs®do.

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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3530m93mbmdozm®mo L3gbsmol s65¢woBo
05360930630 3M0 L3gbs®mgdo sMRgMEos 0liy, MM JMmoE3sL xIO dMBs35¢0
farol y39wsbg LogsMsm/3mblYbLLOL b3gbs®o — ImBsgserdo Ladsbolm Lggbs®o
(Baseline), 99909 30 0L goobMHgdol §3:mbMT0IMEMO 5JEH03MdOLY S JoOo

6oL dgLsdm oRslvyMgdolL Logwdzgero.

Ape = X pl Apeei + X pt Amy_; + XL, pf Aee_; +pT ApT +p° Ap°, +
u*xecme_q + 2?:1 Di+u, (1)

X1 P} Ape—i §obgBol ©300300982907985 baggos® g By
T, Pl Amy_; gsligdols 8030098292985 ol Sofferogds by

i1 Pf Ber; BoligBol @3903009821€2985 9BIIH06 356300 35BLYY
p’ Ap” ¢ B3b980b @9m30009829¢7985 bsbry®lbsoer Bsbgdob oboglbby

p° Ap°, 5sligdol @s9m309879¢1985 bsg080l Bsbob 0bgHbbg

U * ecmy_q1 03079350560 RsLg8ob gbfeagds 3(dgen3500560 [rabsbpera®mdoli396
o YK D; @sdo 35crs0 bgbeboyGmdol d9bsbfrgders
Source: (NBG, 2016 FPAS) os Bloomberg

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

59 9}53Dg dos 85360930630 39M0 4563015690900 Y39wsbg 36033bgemgzs60
59mboggdol  3MMAbmBgool  golivsbsobgdmo,  ®oash  3mdEBgwol  80%
3QOPOMOM03 dOBIOHYS 096G G0 3530M93mbMT03IMO God@MM9d0sb.
B396, 30639c ©0ydo, gLl 35055300  FMbgBIOIE 30 035YY,
596 0l 293w gbsls sbabl “MAMMO3 LOdOHMEIbEHM 653390l BHEMSgdEHMEO05DY,
51939, 0M0ds© ,FX 996533900B9g (OMmEabsg Bghmes goligdbg Towoeros). gb 3o
LodMWMmM©  0bxwogool  gbom  gogwghsl  sbgbl  MgoE  Ladmm39bGH™
3960339090%9. B396 s3009m ,Taylor Rule-ob“ &Hodol gmbdizos, HmIgwos s0fgdowwos
Lgd-ol dogeH (NBG, 2016) (a96@me0gds 2) dmbgdocmwo 3meo@oldol gobszggomol
G599 BH™M00L  3OMPBMBoMGOOLMZ0L. 39-2 45bGHM@gdol Tglogzsligdws bsFomms
06x3eo3ool  30Mmabmbomgds mmbo  3gMomool  89dgy (5649  dmbsermbgwo
0BRSE05 Te44) © woutput gap-ob“ Bggslsgds ( 1).

i = Viieq + V20 +V3(Tpra — ) + VvV + & (2)

iy Jb9Hs®Iar0 3e2¢m0h030b 3565339000

iyl 6909®3eo960 8mbgd5GXI0 302¢70 020 3565339000

44 O02b5¢P069e0 06%3¢m3305 4 396G0m©ob d9d®s

£ GobbmBGBog0 060ers;0s

Y, - Output gap-ols 93006303960 bb‘bm?84ﬁ)m83@06 abobogl bgomdsals 93mbmdogol
R594EHMOG03 250M3 539055 S oL 3MENBEOME A50M0 53905 FMGOU.




dombgozs 0dols, ®MI  350056MJd®  ymzoldmd3ggwo  LEHMYIGHWOMEOo
dmgol  3600369wmdsl,  Mmdgwog sbobogl  yzgws 3609369 m356
3536093063036 353306M90L, 3960 Lofigolio Boymads bobgzds LEGHMMIEGHMOHWOo
399G™Oeo ,error correction-ob“ dmgeroo (VECM) ofjygds. VECM-ob 206 megds
1 9539936935 LodoGmzgeml 9MHM3bmeo ds630L M3agb@ogost (Lgd, FPAS, 2016) o
LogMMITMMHOLM BogseBMm Rmbool (IMF) Lsdmdsm ©m3mdgb@Hodl (Montiel, PJ,
2010), (Maliszewski, 2003). ,, VECM" dm@geol s®bg30l 6odgbody dobgBo sLgdmdb.
M306039glb  ym3eolbs, ol 89999953909wos  9hm3zbmeo 356308 Lydmgwm
©M39963s300m, Mmdgwog 9608369cm35605 dMbg@sMemo 3mwo@ozol doge
39bLsBE3OMEo  IMBoeErMmEbIEo 0bFWsEo0lL SLsbgzobmgzgol. i bgwls Jgfigmdl
3mb9gBHoMMEo 3moG03olb Mgodzool imbjgool ,response function-ol™ (bgod, 2016)
3995b9dsL. dgmeg IbM03, LEGHMMIGHMOMWo TmEIErol JgdmTs3905L dgBE0 O™ @S
LoBMLEY LFOMPYDS, bmerm M350 3OMPBMBOMYGOOLL ,, VECM™ dmegenrgdo
WRO® 95839JGH0560s. dMEML, 396 3o003Lgdm ,VECM-U* ,Taylor Rule-ob“ &o3ol
B6J300Lmsb s LHP“ gom@®mol bsgs®omom ,Output gap-096“ (gb d90dewgds
39bsbergls Bobgz®oo LEGHOWJGHMOMo ,Kalman® gow@H®Moo ,New-Keynesian Philips
Curve-om®). 53 3960d9F®™do B396 3MMabmBL 3539009000 dmI©93bm 24 ™30l
0bgwsizool - L,VECM-b99“ ©oymbmdom; 355359000 dmbgdetwyaro 3meo@ozol
M99d300L  Bb6Jgool — ,response function-bL“ (Lgd, 2016), GMIgdog 99a394sgzL
3060 068ws305. 0L LodmEMmM 335deg3l 8mby oo 3mwo@o3olb
2965339000L 3OHMPbMBoMYOIL. yzges dMmEIEo 53930 ,Python-bs“ s ,,Excel-do%,
653 bl Mfymdl dgg3sL900L 9d603580 dmdbomdsb.

dmbs399900 853093bMm303MMm0 FmEgEosb:

Inf; s — ym39W»M30v9M0 06FWS30Y;

MPR, ; — 3mb9@s0ro 3mwo@ozol LadOHmEgbdm 2o65339m0;

FX; s — 590 ms60ob ¢ro®Tdo 45330000 3M6OLO;

sdt =1,,M,bo053 M = 12 s6 M = 60 509603653L 90093963 90L ym390030996:0 O®OL

19H09gddo s s = 1,,4 50b0dbsgl goblibgzo39dme 3530930MbMB03MO L3gbsGgdUL.
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99mBgmamo LamMogb@sEom sgdE03900L 3esbigdo:
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7.8

7.4

7.3

6.4

300 18: 39663563 3O EHRGEOL 3MmIRgd0sbMds

35360mb3gbsMgdd0 (5 Femolb 53mbsggdo).

LodsBoLM

05000 068305305,0505¢00. ..
Q5050 06B(305,005050. ..

0o00¢00 383,0500¢0...

4.6

4.7

4.5

4.9

6b®ocro 17: 8960563 3a3hg39¢rol 8cadggb0s608s

0s3600b396569880 (1 famol Goliz0l bmdgéoo).

BodsBOLM
35050 068 (305,0505¢0
dd3

Q5050 06g(305,05050
993
05050 933,0505¢0
0bgwszos

6.9

6.8

6.6

300 19: 39663563 3OEGHRIOlL BmIYgd0sbmds

3536mb3gbsMgddo (5 Femol Molizol BmIgdoom).

9.9 Back Testing-o — 963mo 39HomEbyg 93mbmdozcmo Lizgbstgdol GgloMgds

09bBR3>M 3 3MOEHBIOLS S BobIBLYGOO 0bLEHMMINEEJOOL LzbsOIo sbsEroBOl

39900905  oLEGHMOOMW Mo  93mbMB0ZNO  2o6Mgdmbg  dm3gdMeos  d9-20

gb®owdo.

Logo®mzgeml  93mbmdogsdo  dopowo  0bgwszools

©5 95050

93bmdozmEo bOol 3Hgd3gdol 3gMomps dga30dwos 2017 fgwo dogzoBbomm,

ML Hobs F9wmsb 9asMgdom Lodwmsem feom®o 0bgwsEos 6% oym, boerm
95O 3d3-L DO —5,2% (2016 Herob Hgoememo J3-I DO — 3,4%). 2012 Fgarls

0Y™ 3050 06335305 2,1%, beaewm 350oo 930bm30 3900 BMEs — 6,6%. 53 {Hergdols
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930bmdozmEo  3569dmgdgdo B3zgbo mmbo  IMEYEoMgdmwo  L39bsMO0E ™Gl

999L50509d5.

9% Back Testing*-ob 99093900l 25565¢00Hgd0@6 sLEHMGds, GMI B3z9bo

Abxgmds 5 @Mmy03s LHMmMos. FoMmMgOMEos ob, 0v) OHmym®  dmddggdl

3Mb6309H Bgbo®do sefgMowo FsM3mg3mbmdogMmMo Imzwgbgdo Tglsdsdolo

10656b)H0 0bLEMTGHEHJOOL BoligdLs s BobBRTIMI SMEMIEBRIDY.

6b®ocmo 20: 89660563 30263HR9cr0ols s 30656b360 0blih®189b9980b 3569800

63eoem9ds 2012 s 2017 hemgddo.

5J3039%0 50mbsggdo 54303900 5dmbsggdo
CD60% + GOV20% 12,7% CD60% + GOV20% 21,5%
CD60% + GOV20% + MSCI20% 12,6% CD60% + GOV20% 19,6%
+ MSCI20%
CD 12,7% CD 21,8%
GOV 12,4% GOV 20,8%
MSCI 11,5% MSCI 10,7%

Back Testing -ols 359mm3gd0lm30L $09dI0 (3305 )00:

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.  odEbLYdIMo  LoobggbBogom  3mOGRIMO-1  A5mM3WO0s
9O0H0osh  LsobzgbBosom Fobbgdbg, bmewm  IBsEbLYdMo  Lsobggl@ogom
3mMOGHRJ0-5 bmomfierosbo  3g@L3gJEH030Lm30Lss. BggRd© 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

3965f0wgdol 999:mb393580, dssbligdwmer 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

119



3oboffoargdols d900bg93580, 0ssblgdMe Loobzgl@ogom dmGMERYmo-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 99300920 (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, 0530LM53500, 533190 ,3MWSEHOWMBIL FEOLLIMBL. OsYMsTs 40, 41, 42
©5 43-30 ®olggdo sdMboBME0s LEBEIOEHMWO  35sbGMOL  3OM39bE Mo
3sB39690om, bmen 21-9 ©s 22-9 gbMowdo LEHBEIOGHMWO  35sbMOL
36Om 396G Mo 3sB39690¢gd0 3909943560 os VAR 95%-0l 9glisdsdols 30m3gbdmen
35B396909¢ b9, 9glisds80l 3mgn3030gbEGHBY 339M3¢gd00m (B0sbErmgdoo 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.
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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 bsfigolo 306:MB0m0 FmMEMEMdS ‘ 1,000,000,000
15356sOGHW 33bOIMS MoEIbMds 95%-0560 bomdols 0bEghMzswrom 1,645
5dmbaoggdo %
1396560 ©3LsbYEgds 39653390 09bBds30-5 96O0gMen
6ol 3%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) ’
50mb5900 %
1396560 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 Q©3lsbygds Lbgsmds wsto ©505¢036ligdYe0-5
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 d9bh3Isc30-1 9B
6oliz%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) ’
50mb5g900 %
1396560 ©3bsbgegds 3965330000 | 0d3eblgdemo-1 9O
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 d5EblgdvYEmo-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  Gglffsgeromos  Loadgblom  LobEgdol  isbemeo

36159H035 05 990056790005 BodoO 39l sbsmymsb. 39Mdm© sagbowos, HmI
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.

33930L 39me9 Boffoerdo Bs@s0ndmeos 25dm3zombgs. 458m3000b30L Bo@oM9gds0g
3960LsBE3MS A5TM30Mb30L Lszombo s FoBsbo, Jgyd J0MHZIMO, BITMYSEPOBdS
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105.2 1,090,755 188 1,582 107.1 29.20
104.7 1,104,889 188.5 1,609 106.5 29.11
108.6 1,086,193 183.5 1,808 112.1 3041
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107.0 1,095,628 183.6 1,747 109.4 32.52
105.2 1,091,371 179.1 854 110.2 33.05
106.2 1,097,498 182.5 1,729 110.3 36.16
106.3 1,122,274 190.3 1,297 110.4 35.76
105.6 1,116,083 192.2 1,254 110.8 37.38
105.4 1,182,735 201.7 1,936 111.0 39.88
103.6 1,191,448 202.6 1,532 111.7 37.05
105.5 1,263,946 201.9 2,718 112.6 43.80
105.0 1,287,238 211.6 1,340 113.4 42.12
106.0 1,339,132 215.8 1,646 113.8 49.64
107.7 1,363,278 210.8 596 114.8 51.76
104.0 1,383,920 210.6 2,385 115.1 49.13
107.5 1,534,208 205.6 1,827 115.7 43.45
109.3 1,451,334 203.4 1,269 112.3 48.20
109.2 1,495,749 201.4 1,166 111.3 51.75
109.7 1,526,498 198.6 1,408 112.0 55.40
110.3 1,628,797 201.1 1,698 112.4 49.72
108.9 1,621,737 202.3 1,826 109.7 51.97
109.0 1,671,232 205.9 1,686 109.6 56.50
106.0 1,736,831 206.7 2,085 105.2 60.57
107.2 1,799,468 206.8 2,367 108.3 68.94
107.7 1,857,199 206.7 1,853 107.6 66.24
107.8 1,912,227 208.8 2,244 106.6 59.76
107.9 1,946,563 210.6 1,775 108.0 57.32
106.2 1,961,505 211.2 1,959 104.1 61.04
105.2 1,993,635 207.5 589 105.2 67.92
105.1 2,034,235 205.8 1,554 105.1 61.41
104.6 2,068,041 203.8 1,537 104.3 66.63
106.0 2,231,720 203.1 1,502 106.2 71.88
110.0 2,211,726 203.1 2,800 114.3 71.29
111.4 2,350,643 209.6 1,805 117.8 73.93
114.5 2,391,488 210.1 1,873 122.8 74.40
113.4 2,443,084 208.5 1,558 120.1 70.26
111.2 2,508,733 209.9 2,038 117.9 62.91
110.2 2,525,728 210.6 3,159 116.5 58.73
109.8 2,606,223 209.2 1,490 115.0 63.13
108.8 2,799,780 207.5 2,177 113.4 61.05
110.4 2,712,081 210.6 2,124 116.4 58.14
111.0 2,839,248 209.0 642 117.4 61.79
109.7 2,809,130 209.4 1,714 114.3 65.87
108.1 2,983,303 207.9 2,307 111.7 65.71
107.3 3,078,896 208.1 2,643 108.3 64.01
107.3 3,374,828 209.0 2,046 108.4 70.68
106.6 3,507,236 206.6 1,521 107.5 78.21
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 21,584,796 274.9 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 3,604 113.5 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 44.76
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 Inf dev t+4 ref rate lag -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%
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%
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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%
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%
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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%
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%
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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%
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%
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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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