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33 Jwnwywnnipintup 2014p.-hu hpwywlwgnt] E wpdwwnwywl yEuuwpn2wywihu
pwpbithnpuntdutp, nph bwwuwwyu £ YGuuwenwyuwhu hwdwlwnpgp nuwpdubg
dhuwluwwbu Yujntu, ywwnwd Yeuuwpn2wy wwwhnyt) Yeuuwen2wywneniutphu,
untindb) nLnnwyh Yuw Ywunwndws unghwjwywl yéwputnh W YGuuwen2wyh swihh
Uhol: UGLuwRrNWYwihUu pwnGthnfuncduGph hhduwywu nunnniyncup JGYU E° Gpyph
pLUwysnLpjwl hwdwn wwwhnyt] $huwbuwwtu uyntt wwywagw:

Lbpywihu 33 YEuuwen2wywihu hwdwywpgp hp Ute Ubpwnnud £ Gpbp pwnwnnhyt
wbwnwywu Yeuuwpn2wywiht wwywhnynipjnil, Yninwlwihu pwnwnphy W uwdwdnp
yELuwpnwywihu pwnwnnphy: YELUWEN2WYHWHU pwpGthnfunLtdubp hpwywlwglbihu
33 ywnwywpnipejntlp ywhwwlb) £ wtnwywl pwpunnuywl hwdwywngp npwtu
wnwnbg puwysnipjwl wnpwwnnipjntuhg wyw2wnwwunijwu uhgng, W unghwwywu
Jéwn Ywwwpnnhu pudbnubp E  huwpwdnpnipind wignGine Yncwrnwuwyhu
YELuuwpnowyutph swihh Yypw' punpGind hp Ynennwyws Jdhgngubpp Yuwnwywpnn
wlédhu W wyn dhgngutph jwnwywndwl pwnwpwywunipinilp:  YGLuwpn2wlwihu
hwdwywpgnid Yyncinwyuwihu pwnwnphgh UGpnpndp hwunhuwuncd £ UGpnpncdwihu
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JdGninwdnipjwl Yhpwndwlu vhgngnd Ywnnigdb) £ Uunp Jnnb), npp hhdudwé E RiGp-
LhpGpdwuh Unnbih dpw, W gnyg E wnpdtby, e hugwtu unpbih wju oqgunwagnpsyt| 33
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wnbuwyutpp,  wywhyubph  uGpnpnudwhu - uwhdwUwthwynwduGpp W
nbnwpw2hujwdnieinLup,

e Jtnndh 33-nud ynLinwiyuwyhu yELuwpn2wywhu hwdwywngh
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uGuinhdtGuwnp, huy dJunwhnipjwlu  gnigwuh2h  thnfuwpblu  ogwwanpsdt
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hGwn:  3wjwuwnwuh  wnunbuwghwnwywl  Jhngywlt  wnwpBlwlu  ghnwdnnnypu®
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gwuyhg: UnbUwpununipjwl swdwiu 120 Ep E:

Uwnbbwhununipjwl hhdbwlwl pnywunwynipiniup

LEpwdnLpynLuncd hhduwynpyt) £ winBuwpununipjwl ptdwih wpnhwywunceiniup,
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UhpwqgquwjhU thnpép, nph nuunwUwuhpnigjwu hwdwp nhunwnpyynud £ wnwpptp
Gpypubph "wugwéd Swlwwwphp”, Jwulwdnpwwbu, nhunwndbp G wugnwdwhu
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2Waldo Tapia, “Description of Private Pension Systems ", 2008
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owunhdwy) U nbinwpwzhudws, hug swithh rhuytip GU quihu win wywnhdubph fudptinhg,
U wprynp Ywl wywnhyutip, npnup nhytpupdhlwglncd GU wnpindtih rhuyp:
Qniniyntl nluBl wywnhdutGph owwnhdw| uwnwywnpdwu wnwpptbp  dninbgnudubn:
UdGLlwwnwpwsyws b nwuwywl dnnbip, npp bwle hhdp E 2w wy JnnGutph,
Uwnynyhgh  dnnGu £ “huwpyynud - £ Uwnyndhgh  dnnbih - Jdh - pwlp
uwhdwlwthwynrdubpny puunph (nusdwu hGunlyw tnwppGpwyp.

Iw) =wl xpu—Axwl xZxw
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AXw=b
Cxw<d

npwntin 2-U nhuyh Uwundwdp wnnGpubnnejwl gnpdwyhgl E:

Swdwéwju Uwpyndhgh dnuinbgdwl, owuwnhdw| wnpndbih punpnipjuwl hwngnd
Ywplnp £ wynpundbih Glwdnwptpnientup W yGpghuhu nnwunwunnwywunceniun,
npwntin nhuyh swthp uywuynn GlwdnwpbpnLejwU unwunwpwu 26nnwdu E: Mnpundbh
uywuynn Gywdwnwptbpnigntup W unnwunwpun 26nnudp UGpYuwjwgublp hGwnlyw
wnGupny.

W) =wl xp,  op(w) = (W' X Zxw)0,

nputbn p-U Nx1 swhwuh JGywnnnp £, nph i-pn ElGUGUDND hwdwwwwnwupuwl wywnhyh
uwwuynn GYwdwnwpGnnLpnlul k,

w-U Nx1 swuthwuh yGywinnp £, nph i-pn ElGJGELUWINp hwdwwwunwupuwl wywnhyh Y2hnu £
wnpundbh Ubg, npinkn Y w =1,

up-U W op-U, hwdwwwuinwuhuwlwpwn, wnpndbh GYwdwnwptpnueinlul £ L
uinwlunwnu 26nnLdp,

Z-U hpGuhg UGpyuwywgunwd £ wywhyubph GywdunwpeGpnienluuGph NxN - swuthwlh
Unjwphwghnl dwwnphg:

Npwtu owwhdwy wnpundb] nhuwnpyynd £ Swpwh wnwydbugnyu gnpswyghu®
hwJdwwwwnwuuwunn wnpundbip: Unynpwpwn, Swpwh gnpdwyhglu oginwgnnpdynid
E wnpndbh wpryniuwydbunngggniup swithGine hwdwn, W nppwu pwpén £ win
gnpdwyhgp, wnpwu Jdhwynp nhuyh hwadnyd wnpundbih Gudwnwptnnignltul wdtih
uUté £, npuintbn nhuyp swithyned £ wynpundbih unnwunwpun 26nndny:

CSwnuwh gnnpdwyhgu nLup hGunlyw) inGupn.

SR = (up —1)/0p,

npwntn r-p nhuyhg qtnd GwdwnwpbpnLe)nLUL E:

LGpnpnnubph  nhuyh  Uwhiwwwwnynigyntup Ywpnn £ UJwpwagpytp uwwuynn
GwUwnwptpnLjwl W unwunwpn 26ndwl  wnGuwuyniuhg: Nhuyh gwulywgws
Jwywnpnwyh nGwpncd bwupuwnptih £ wnwybGuagnyu uywuynn Gwdwwptpnienlu
nLubgnn wnpundbp Ywd, hwdwndtpnptl, gwuywgwsd uwywuynn Gywdnwptpniejwu
Jwywpnwyh nbwpenwd Lbwhupunptbih £ Wwqwanyu rhuy wwpniuwynn wynpundb:
Nppwl pwpéan £ SR gnpdwyhgp, wjlupwl wnpndbih dhwynn nhuyh (o, ) hwdwn
pwpap £ uywuynn hwybywy (¢, — 7 ) Glwdnwptpnipniup:

fuunph |nLenudp UGpYwywgdnid £ ny pE wlwihwhy, wy pywihl® yhpwnting Matlab
onwahpp:  Swpptp  uwhdwlUwtwynwdubph  UGppn  Jwengynud £ owuinhdwiy
wnpndbiubn W Yhpweting Swpwh gnpdwyhgn® Jepinsynid £ win wnpndtiutiph
nhuly/Gywdwnwptpnipntt Juwppwghdu  pun UJwd  swthwuhoh:  Owuinhdwy
wnpundbiubpp wnnigynud BUY yppwntiny  uwhdwuwthwynwdubp pun wywnhyh
wnpdnyph W pun Gpyph, W uunwpynwd £ nwpptp Yyndphbwghwubph UJwwndwdp

3 Alexander, C., and Sheedy, E.,2004, The Professional Risk Managers’ Handbook
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Swpwh W 6gpnwéd  Cwpwh gnpdwygh gqquyniuncpjwu  yGpineonipniu:
JdGninonipywu wpryntupned uinwigyned £, np Swpwh gnpdwygh npwtu npn2dwl
swithwuh2h Yhpwndwl ntwpnwd owunhdw] uwhdwuwthwynwdp Gpynh W wywnhyh
ntwpntd Ywadnwd £ 35%, uhusntin 33 optupny wju waqunwd E 15%: Upryntupned,
Ywpnn Bup wybh pny| uwhdwUwhwynedubph Uepen unwuw] owyunhdw] wnpundb:
Swnpwh gnpdwyhgp hwdh sh wnunid wynpndbih Gwdwmwpbpniejwu pw2tudwl
uhdGunphyniegntup W hndwdneeynlup,  nwunh unwgqwd  wpryncupubph
Yuwyniunipniup quwhwunGint hwdwp hw2qwpyyned £ 62gpuindwé Swinwh gnpswyhgn.
Uwpu 3-pn W 4-pn wpgh pw2iudwu undtUuwnubpp, wjunthbnl é2gpindwd Swipwh
gnpdwyhgn” ASR*:
Ha—3

- B osp B2, o2
ASR = SR |1+ SR ——>— « SR?|,

npntbn uz —p Ly, —p  hwdwywunwupiwlwpwp  GlwdwnwpBpnigjwt  pw2iudwl
unwunwpunwgywd YEunpnuwywu dndGuwnuGnu Gu:

Share Rato

Q5wwwwnytp 1. Uwhdwuwthwyndubph Ukppn Swpwh W 62gpinydué SCwpwh
gnpdwyhg, qgwynLunLpynLl®

Unwgywd owwnhdwy] wnpnyniupp snituh oGnnudutn, Yuwynlu £ uhdGunphynigjwu W
thnjwdnipyjuwl Lywndwdp: Ywhujwd uwhdwuwthwynwduGphg' Swnwh gnpdwygh
wndtGpubpp wwpptp Gu: Swpptp uwhdwUwthwynwdutGph UGppn wptih £ punpgg
nhdGpuhdhywgywd wnpindb), W nppwl uwhdwlwthwynwdubpp pniwuncd B,
wjnpwl Swnpwh gnpdwyhgp wytih U6é wpdtp £ unwuncd:

Mnpundbh punhwunp nhuyp Ywhudwd £ hp Jbg UGpwnwd wywnhyubph nhuyhg,
Upwug uUhgl Yuwhugwdnipjwl swihhg nu punyphg W wnpindbih Ubp wywnhyutinhg
jnupwpwilginiph - Ugehg: Uywhdh Ugeh dwulwpwdhup wnpindbh Ubp nbn sh
Lowlwynd Unylu Jwulwpwdlh dwulwygnipintup wynpundtbih rhuyp swihh Jte:

4 Alexander, C., and Sheedy, E., The Professional Risk Managers’ Handbook, a comprehensive
guide to current theory and best practice, PRMIA risk management series, 2015, 65-66, 111-135,
709-712
> Qdwwwiinybpp Ywquyk) £ henhuwyh Ynnuhg:
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Tytpuhdhywghwl  Uhgng £, npp Udwqbgunid £ nhulp®  <<ntnnnpnbiny>>
uGpnpnwuGpp nGwh  wju wywhdubp, npnughg  Jncpwpwugnipp unglu
hnwnwnéntpjwlp Yupdwagwlph wnwpptnp Yepw: Hhytnpuhdhughwih hhduwywl
Uwwwwylu £ rhuyh  Udwgbignudp:  Npwbu  wnpndbih - nhytpuhdhywghwih
dwywpnwyh gnigwuhpubp nhwnwpytup rhuyht uwhdwlwht  Jwulbwygnipniu
(MCTR), nhuyhu wywhdh dJwulwygnipntt (ACTR) W rhuyhU  winynuwihl
Jwulwygnipiniu (PCTR) gnigwuhutinp®: dbnghlutnu YhpwntUp wywmhyubph Yonh
W wynpundtih nhuyh dhole uwp Ubpywywgutine hwdwn:

MCTR-U nhuyhU uwhdwlwht dwulwygnipntul £, npp gnyg E wwihu
Jnpwipwiliginin wynhyh Yzeh thnthnfuntpjwl wgntignipinip wnpundtih nhuyh swithh
Unwi.

§VaR,(w)  &VaR, (wj)r _ 8Var,

MCTR = pane s
( dw

Gwy Swy

IxXw
=—(u+ XZi_, )
.

ol

ACTR-U nhuyhU wywnhyh dwulwygnipinlul £ W gnyg E vwihu jncpwpwitiginen
wlywinhyh dwulwygnipntup wynpundbiih nrhuyhu: Wju nlup hGnlyw) inbupp®

ACTR = diag(w) X MCTR = —diag (w) X (_u + = x zl_ﬁ)

PCTR-U nhuyphu winynuwjhu dJwulbwygnipjntuu E, npp gnyg E wwihu
JnLpwpwugnLp wywnhyh tninbynuwhb dwuliwygneeynctup ynpuindtbih nhuyhu: Wu ntuh
hGunlyw| inGupp®

. I Xw
diag(w) X MCTR _ diag(w) X (_It + 7, X Zl_ﬁ)

Vﬂ:Rp VaRp

PCTR =

Owwhdw| wnpindbh quwhwwnwp W rhuyh pinegbndwnnidu hpwywuwgyt) E
MATLAB  6pwgpnud:  Unnwgdwéd  wpryncupubpp wwwnybpwsd  Gu unnpl
qobwwwwnytpubpnid. Aswwwwnytp 2-nud UepYuwywgyws E MCTR, ACTR-h puwnn Gpyph
W wndnypeh quwhwwwywuubpp’.

6 Thierry Roncelli, 2020, Handbook of financial risk management, Chapman & Hall/CRC Financial
Mathematics Series,104-117, 69-88

7 Qdwwwwnytpp Ywaquyt £ henhuwyh Ynndhg:
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[ MeTR B TR

041 3
QQQ EXXT SP5 VUAGCNDXSXRV TBI G5l QQQ EXXT SP5 VUAGCNDXSXRV TBI GSl
g 6
I C TR by country I /CTR by currency

us UK GermanyFrance Armenia usb GBP EUR AMD

Qswwwwnybp 2. MCTR, ACTR puwn tpyph W wpdnyphs

Oppuwy, MCTR gdwwwwnybnpnud QQQ huntpuh Yznh thnthnfunieyniup hwugbguncd £
wnnundbh nhuyh 0.14 Jhwdnp wéhu: Uwyuwyl, TBI W G51 owyunhdw) wynpundbih b,
Jhwuhu Ywaqutind 30%, nhdtpuhdhywghwih nbp U Yuwnwpnd® Ujwagbgubing
wnnundbh nhuyp: ACTR puwn Gpynh W wipdnyreh gdwwwwnytpned nhuyhu wywnhyh
JwulwygnrpjnLul £ pun wpdnyeh W Gpynph: Mnpndtih 6.77 % nhuyh 4.58%-p quihu
E USD-hg, 1.45%-n* GBP-hg, 4.03%-p* EUR-hg, huy -3.29%-p* AMD-hg, pun npnud*
nhuyh 1,8% quwihu £ WUUL -hg, 4.23%-p qwuihu £ UGd Ppphunwlhwihg, 3.21%
QGpdwuhwihg, 0.82%" Spwuuhwihg, huy -3.29%-p quihu £ 3wjwuwnwluhg:
Swenpnhy, Gswwwnytn 3-nd, UGpyuwywgyned £ jncpupwlynip wynhyh tnnynuwghu
Jwulwygnrpjnitup oywnhdw ynpuindbih nhuyh:

I C TR
. optimal

welght

L L L L L L L L
Qaa EXXT SP5 VUAG CNDX SXRV  TBI Gsi

QSwwwwnybp 3. PCTR nhuyhu mnynuwjhu dwuliwlygnrpjniu, owyunhdwy
Y2hnutp®

8 Qswwwnytnp Ywaquyt) £ henhuwyh Yynndhg:
° Qdwwwwnytpp Ywadyt £ hGnhuwyh Yynnuhg:
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TBI owunhdw] wnpndbind Ywaquned £ 10%, uwywju dtpghuu Ywwmwpnd £ nhuyp
Lujwqbgunn ntp: Uwubwdnpwwtu, TBI-h nhuyh Y2hnp punhwuncp wynpindbih Jte
Ywaunud E -12.26%: Lnyup yGpwptpnud E bwle G51 hunbpuhu:

Upryntupnud unnwgdnid E, np wynpundbh owywnhdw) ywnwdwnpnuwdp Ewwbu wnpnn £
wantl wnpwndbih rhuyh nhdtnuhdhywghwih nw: By wnpindtih ute wynhdh Yrh
JwulbwpwdUhg, wywnhyh L wnpndbh dhole Ywiudwdnipintuhg, huswtu Lwl
wydwnhyh rhubhg Yuhugws wnwpptn £ ndjw| wynhyh dwulwygniginitup wnpundbih
nhuyh quwhwuwnwywuh Ute:

Mnpundtih - nhdtpuhdhughwh - dwlwpnwyh - nuncdUwuhpnegniup® - npuytu
swithwuh2utn nhinwnyting nhuyht uwhdwlwhu dwulwygnipinlup, nhuyhu wywnhdh
Jwulwygnrpjnitup W nhuyhl innynuwjhtu dwuliwygnipyniup, gnug wnytg, np npwdwjhu
wywnhdutnpp ynpindbind nhdbpuhdhywghwih nbip U uwmwnpned: Uwubwdnpwwbu,
h wnwnpptpnientl wpwnwpdnypwhu wywnhdutnph, npwdwhu wynhyubph rhuyhu
Jwulwygnrpentup pwgwuwywl £, npp hwugbgunwd £ ynpuindtbih punhwuncp nhuyh
Lujwagbgdwl:

LGLuwpenwlwhu $nunh YwnwywnphsuGpp npnanudutp Yuwywgubihu pwhudned Gl
wpwnwpht  wnenGYwwnynigjwl  dGnppbpdwl,  JGpinwdnigyut W uhUptgqUwu
JdwpunwhpwdbpuGph:  SGpunn Jwjuhugp L uBunhdGun  YGpinwdnipyntup
hUwpwynpnieynltt GU wwihu npnenudubp JuwjwgUbihu  hwnpwhwpt] pywnyywsd
Jwpunwhpwybpubpp® hunbgpting unpnupgnllubpp, $huwbuwywl indjwiubpp: Wu
glluncd  hpwywlwgynud E Lwl Yahoo Finance-h wyjwuGph JGpndnenil,
wnbnGywwnynieintup JGpwiihnfuGind pdwiht wdjuiutph, W wydbugubing
Juunwhnipjwl Y2hnutp nL Yhpwntiny Rtp-Lhptpdwuh unnbin® ywupuwwnbudnwd £, pb
hUuswbu E inGnGlywwnynipynitup wgnnd ynpindbih jwnwdwnpdwu Jpw: Wu Jbpnnh
Uhpwnnudp pnyp ngbg unwlwint, pE hUswbu E wpunwphU wnGntlwunynipintup
wqnnid $nuntph wynpundbh Yunwywpdwu ypwi:

TMnpindblutph  Junngdwlu  hwdwnp  uGUnhdGun  JGpinudnepyuwup  gniquhtn
nhunwnydt, £ "TF-IDF term frequency—inverse document frequency” gniLgwuhop,
npwtugh quwhwwblUp wnpundbh Jwadnd quudnn wywnphdubph  yGpwptnjuwg
unpnejnLtlubph  hunpdwunhynigjwt  Jwywpnwyp: TF-IDF-U  wnGnGYwunynipjwu
npnudwl W wndjwiubph  hwyunuwpbpdwl wnGpuuhlw B UGpwnjw) hhduwpwnbph
pungdniup, inbpuwnh UdwunceinLtubph hwdtdwwnnudp b pGdwuGph nwuwywngnedp:
Jwnywsdl wju E, np Gpp pwntpu wybih hwwhpu Gu hwyinuynud Jh thwuwnwenened,
huy djnuutpned™ wybh phy, npwlp wybih pwpanp juplenpneegniu nctubu Yud wiygtih
hudnpdwnhy GU wnwehlu thwuwnwpeneh hwdwn, npp wGwnp £ wybih Yuwplnp jhuh,
pwuh np npwitp wytih ogunwywn U nwuwywpguwl hwdwp?:

33-nud YEuuwpenwywihu $nuntph Ywnwlwnphsubpp Uwhupunpnuwd G ETF-nud
uGpnpnwdutipp, hGnliwpwnp nLuntduwuhpniepjwl Utp nhwwnpyyt) E ETF-UGpp npwGu
wnwlwjhu UGpnpnudwihu hGunwpppnnieinll: Yahoo Finance wnJjwjutph puuinpwupn
(https://finance.yahoo.com/lookup & www.boolmberg.com) pungnynwd £ 2014 p.-h
wuwpnhth 30-hg Uphlsle 2023 p.-h wwphih 30-p pLywd dwdwuwywhwndwsp W
wdGUwdtnpghu 20 UnpnipynLultpp (https://finance.yahoo.com/news/). hnnywdubpp

10 Chiny, M., Chihab, M., Bencharef, O., & Chihab, Y. (2021). LSTM, VADER, and TF-IDF based
hybrid sentiment analysis model. International Journal of Advanced Computer Science and
Applications, 12(7), 265-275. https://doi.org/10.14569/1JACSA.2021.0120730
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nhunwpydt, U wduwywl  wwppGpwywunyggyudpe:  WunchGinl, ETF-h qubph
wnyjwubpp hw2dwnyyty Gu uuvu nnwnny
(https://github.com/RitaHov/ETF/blob/main/ETF_Price.xlsx): Matlab R2015a-u
oguwagnndyt £ Unnbih jwrnigdwl hwdwn: 3nipwpwlynip ETF-h hwdwn unwgyty
E $huwluwlywu UnpnieynLlutp, npnug hhdwu dpw hwodwpyyt £ TF-IDF W
uGuwnhdBuwn gnigwiuh2p: Lnpniegntblutph hwdwpwagnpdwu W TF-IDF dhwdnpubph
unwguwl hwdwn Yhpwndt) E R dpwahpp (lnwpptpwy 4.2.3):

Cunpjwd ETF-UGph hwdwp uBunhdBuwn Gpinwdnipywl wpnynlupned utnwgyned GU
uBUuwnhdBuwn Jhwynpubp(inpwywl — pwgwuwywl): Yspohuutpu yhpwnyned Bu Unp
qubph utnwgdwu hwdwp: Glubiny JGYuwnywhu YEwnhg* So-hg, qutiph Unnbjwynpdwl
hwdwn St-U yGpguwywu ghul £, Smax-p . Smin-p, hwdwwwuwnwuhuwlwpwp, wndjwg
ETF-h wnwdtwagnyu W Ujwqwagnyu wpdbputpu Gu, huy y-p vhwynph wndtpu E:
Jdbppuwywl quh wndbpp hwadwpyynwd £ yhpwnbing ST quh hwaqwpydwl unnpl
hwdwuwpnedp.

6 = {50 +[(Spc — So) *v]. tipky € (0,1],
T So + [(So-Sic) * v tipk y € [-1,0):

Qutph hwoywpyuwl hwdwp npwbu UGy wyp dninbgnud* oguinwignpdyt) £ Unuwnk
Lwrnh  uhunywghwl: Oguwagnpstind ST quh  hwdwpydwl  hwjwuwnnidp®
JjnLpwpwynin ETF-h hwdwp  hw2dwpyynud £ ST wnyuwiubpp W unwgdnud E
GwuUnLwinutph 2wnpp:

UtluwnhdtUuwn  JGpinusnipjwt wpryniuplpp hhdp B dwnwytp R-L JnnbGlubph
wnbuwybwnttph W Juunwhniejwl  wpdbpubph  unbnddwu  hwdwp:  UnnGinud
uGpnpnnutph Juunwhnrpjwl Jwywpnwyh thnpuwpBu  oquwgnpéytp E
hupnpdwunhynipjwu TF-IDF  swithwuh2p, huy ubUnhdGUwnp® npwtu R-L Jnnbh
uGpnpnnutph tnGuwyGwnubp: Nppwlu wytih wnenGlwwnywywl E Unpnipyniup, wjupwlu
pwpép B Juunwhnigjwt  Jwywpnwyp: Whuwwnwupnud  uwhdwlygnd  GU
hudnpdwnhynrpjw swthwuh2p npwtu R-L Juinwhnipjwl Jwywpnwy:

Uwnnple gdbwwwunytpnd Uepyuwjwgywsd £ R-L Stpuwn Jwjuhug UnnGih gnpépupwgh
hnuph nhwapwup:

1 Colasanto, F., Grilli, L., Santoro, D., & Villani, G. (2022). BERT’s sentiment score for portfolio
optimization: a fine-tuned view in Black and Litterman model. Neural Computing and
Applications, 34(20), 17507-17521. https://doi.org/10.1007/s00521-022-07403-1
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| P-L Stputn dwjlhlg UnnGlh gnpdpUfewgh hnuph nhwgnuwu |

N

| UBlnhJGuwn JEpnwsniejniu | |

P-L Unn&h Ywrnignud

Lnpniejnlliutph ETF wnyjwutnph
hwywpwgnpnL hwywpwannut
LnpnugjntiUtinh BlwUtnwptpnLpwi
Ywjuwgnit u hmzﬁwmu Pl
| :
TF-IDF huwipuwinly Mnpundb| wnwlg
nhuwpynLuERh
1 v
Uhwynputph /Scores/ Uywnhyutph puigruncd
quwhwwnnwt
“huiwnynwdutph
huwntpuntnwghw/Juinwhn —— ’lhmmgﬁ;ﬂ{innq
Lpjwl Jwlwpnuwy
Unpryniup/Awzdwny

Qswuwwwnybn 4. P-L Stpuwn Jwjuhug Unnbih hnuph nhwgpwd*?
Unnbutnph Yuwwwpnnwywuh wpryntupltnp wwunytpdws U Qswwwwnybn 5-nud:

Mnpndbh uunmwpnnuywu

120000
110000
100000
90000
80000

—_——

SRR R CEERGE U
%\\’\ ‘o\\’\ «\\’\ Cb\'\’\ o,\x\ RN

s \|arkOWitz ~— emmm= Optimized BL

Qdwwywnytp 5 Mnpndbth uwnwpnnuuud

Uprynitupnud Yppwnybp, £ R-L dnnGp W npwbu thnpéwgbunubph nhunwnynedutn
ogunwagnpéynud £ hwdwwwwnwuhuwl  UnpnipjnlllGph uGUnhdGuwnp,  huy

2 Qswwwwinytpp Ywadyt £ henhuwyh Yynnuhg:
13 qswwwinytnp Ywaquyt) £ henhuwyh Ynnuhg:
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Juunwhnipjwl gntgwuhh thnfuwntu® hudpnpdwnhynipjwl gnigwlhop: Unwpwnyynn
Uninbgnudp hwugbgunud B YGUuwenwlwihu  $nunbph  wnpundbubpn
Juwwnwpnnwywuh wahu:

EqnhwlwgnLpjnLtuutp pwdunwd wdthnihyt] Gu  hGunwgnunigjwu  hhduwywu
wnpryntuputipp: Ypghuutpu wdihnh dlny UEpYwjwgdwd Bu uinnple..

o nruncduwuhpyt £ 33 YEuuwen2wywihbu hwdwlwngp hp pwnwnphsuGnny,

e nunwlwuhpyty B wwpptp  GpypuGph YGLuwenwywiht  hwdwywabnh
wntGuwyubpp,

e ytpndysy £ 33-nud Yneinwyuwghu yELuwpnwWywhu hwdwywngh
wuhpwdtawnnieinLup, nhuytpp, rGpniejntlutnlu nL wnwybinLeynLtuutnp,

e nunwuwuhpdtp W Jepndsytp B Jhowqauwihtu  thnpép,  Jwulwynpwwbu,
wlgnudwihu, S324 L ny S32U GpyputGph Ynnwywiht  YGuuwen2wlwihu
hwdwywnpagbph wywhdutbph  uGpnpnudwiht uwhdwuwdthwynwubpp W
nbnwpwhudwbdnieinLup,

o Jwwnliwlpyt, E dquwdwdh wagnbgnipntp  Yninwlwihtu - Yebuwen2wywhu
hwdwywnagh Jdpw, dwubwdnpwwbtu, wywnhdubph wnbnwpw2hujwsnipjwu Jpw
dquwdwuhg wnwy W hGwn,

o wnwldlwgyt| £33 YR YynLinwywyhu YELuwen2wlywihb hwdwlywnpgh wywmhyutph
pwlwlwjhU uwhdwlwthwynLdubpp,

o wnwyownyyt| E yEuuwpn2wlywihu $nuntph wynhdutph Yunwyjwnpdwu owwunhdwy
Unnt) 33-h hwdwip,

e Jwuwnyt] E YyGUuwpenwywhhu dnuntph owwnhdw; Ywnwldwndwl dnnbh
quwhwuwnncd 33 ophuwynd,

e ytpndyty £ 33 Ynunmwywiht - YELuwpnwywiht - wywnhyubph  owwhdwy
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OrAHECAH PUTA TETAMOBHA

OcobeHHocTU thopmupoBaHMA noptdenen NeHCUOHHbIX (poHOOB
B Pecny6nuke ApmeHus

ABTOpecbepat ancceprauum Ha CoMckaHue y4eHON CTeNeHn kaHanaarta
3KOHOMUYECKMX Hayk no cneumansHocTn 08.00.08- "MaTtemaTnyeckoe mogenmposaHue
3KOHOMUKN".

BawwmTa ancceptaummn coctontes 17-ro Axeaps 2025 roga, B 13:30 yacos, Ha
3acefaHum cneumanuanpoBaHHoro coseta no akoHommke 015 KBOH PA,
fevictytowlero B EpeBaHckom rocyaapcTBeHHOM yHMBepcuTeTe no agpecy r. Epesan,
0025, yn. AbossiHa 52.

PE3IOME

AKTyanbHOCTb TeMbl UCCIIeA0BaHUSA:

MpaBnTensCcTBO ApMEHNN peann3oBasno pagukanbHble NEHCMOHHbIE pedhopmbl B 2014
rogy, Uenb KOTOpbIX — cAenatb MEHCUMOHHYI CcUCcTeMy (OMHAHCOBO YCTOWYMBOW,
o6ecnevnTb NEHCUOHEPOB JOCTONHBLIMW NEHCUSAMU U YCTAHOBUTL NPSIMYIO CBA3b MEXAY
coumnanbHbIMM B3HOCaMU M pa3MepoM neHcun. OcCHOBHas uenb 3Tux pecdopm —
obecneynTb hmHaHCOBO cTabunbHoe byayliee Ans HaceneHus CTpaHbl.

Tekywad mneHCMoHHad cuctema ApMEHUMUM COCTOMT M3  TpeX KOMIMOHEHTOB:
rocy4apCTBEHHOTrO MEHCUOHHOro obecneyeHns, HaKOMUTENbHON KOMMOHEHTbI U
[oOpOBONBHOM NEHCMOHHOW KOMMOHEHTLI. B npouecce peanusaumm atux pedopm
npaBuUTENBLCTBO APMEHMM COXPaHWIO roCyAapCTBEHHYH CUCTEMY «pay-as-you-go» Ans
3aLLMThl NOXMIOro HaceneHus ot 6egHocTu. Takke Obina NpegocTaBneHa BO3MOXHOCTb
y4aCTHUKaM CUCTEMbI MOBMUSATL HA pa3Mep CBOUX HAKOMWUTESbHBLIX MeHCcU, BbibpaB
YMPaBnSALWEro HaKOMMEHHbIMW CPeACTBaMU WM MOJNIUTUKY WHBECTUPOBAHUS  3TUX
cpencTts. BeegeHne HaKONWMTENBbHONO KOMMOHEHTa B MEHCMOHHYIO CUCTEeMy CcTano
BaXHbIM CTUMYNIOM ANS pa3BUTUS WHBECTULMOHHOIO cektopa. Oxuganocb, 4TO
pedopMbl NpUBEOYT K POCTY pbiHKA LEHHbIX Oymar u OOCTYMHOCTY WHBECTULMOHHbBIX
MHCTPYMEHTOB B ApMEHMWU.

B pamkax gaHHOro vccrnegoBaHusi M3ydaeTcsl HakonMTenbHasi MEeHCUOHHAs cuctema
ApMeHum, a Takke CUCTEMbI APYTMX CTPaH NEPEXOAHOro TUNa, C akLEeHTOM Ha Noaxoapbl,
ucrnonb3yemble B ynpaBneHum noptdenem HakonutenbHbix neHcuii. Ocoboe BHUMaHne
yaensetcsa 0COOEHHOCTAM BHEAPEHWS W YNpaBlieHUs HaKOMUTENbHOW MNEHCUMOHHOMW
cuctemont B ApmeHunn. B yacTHOCTW, MccnepyloTCs KONMMYECTBEHHbIE W BartoTHbIE
OTPaHNYEHNA Ha WHBECTULUMU TMEHCUOHHbIX (DOHAOB, MpeanaraeTcd onTuMarnbHast
MoLenb  YNpaBfeHUss STUMKU  aKTMBaMM B  paMKax [AaHHbIX  OFPaHUYEHUN.
PaspabaTbiBaeTcsi onTMarnbHbIA MHBECTULIMOHHbBIA NOPTAdENb NEHCUOHHBLIX (HOHO0B C
YY4ETOM pa3fU4YHbIX OrpaHUYeHuid, MNPOBOAMTCH OLEeHKa MpuObINBHOCTM W pucKa
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noptcpens. OueHuBaeTcs ONTMManbHOE pacnpeferieHne akTUBOB MO  BanioTam,
cTpaHam UM cekTopaMm, paccyutbiBaetcs koadcpuumeHt LUlapna. [NpoBoautcs
CPpaBHUTEMbHBIN aHanuM3 pasnuyHbiXx MopTdenen Uu aHanuM3 4YyBCTBUTEMNbHOCTU
koaddumumeHTa LLlapna K U3MEHEHMAM OrpaHUYeHU Mo CTpaHaM U akTMBaM.

B paboTe Takke akKUeHTMpyeTCA BHMMaHVWE Ha nokasaTensax AvBepcudurkauum
noptdpens, Takux Kkak npegensHbIv Bknag B puck (MCTR), Bknag aktvea B puck (ACTR)
1 npoueHTHbIN Bknag B puck (PCTR), KoTopble NoKa3biBaOT B3aNMOCBA3b MEXIY BECOM
aktmea M puckoM noptdens. Tawke npeanoxeHa mogens Value-at-Risk (VaR) kak
MexaHu3M ynpaBneHus puckamu. PaspaboTaHa HoBasi Mogenb Ha OCHOBE MoAenwu
Bnaka-NutepmaHa, vcnonb3ylolwas TEKCTOBbIA aHanu3 W aHanua HacTPOeHWn, C
OeMOHCTpaLumen ee NPUMEHEHUSA B NEHCUOHHOW cucteme ApmeHun. BHegpeHue aTom
MOZENN MOXET 3HAYUTENBHO NOBLICUTE 3HEKTUBHOCTL NEHCUOHHOW CUCTEMBI.
AKTyanbHOCTb TeMbl AuccepTaumyM NOAYEPKMBAETCA BaXHOCTbH  yrNpaBneHus
HaKOMUTENbHLIMA MEHCUOHHLIMW aKTUBaMu ANsi AarbHeWlero pasBUTUS CTpaHbl.
OdhekTMBHOE ynpaBreHve NeHCUOHHBIMKU akTBaMu Heobxoammo ansi obecneveHus
¢duHaHCOBO cTabunbHOrO M npouBeTawlero Oyayuiero. YuutbiBas 0COBGEHHOCTU
NMOCTPOEHUSI MEHCMOHHbIX nopTdenen B ApmeHun, oONTUMarnbHOe YynpaBneHune
NEHCUOHHBIMWN aKTUBaMu NO3BONMT ob6ecneunTb OO0CTaTOYHbIA YpPOBEHb OyayLimnx
NEHCUA, CHN3NTb YpOBEHb OeQHOCTU U co3aaTh NMPSAMYI0 CBA3b MeXAy coumanbHbIMU
B3HOCaMV U pa3mMepoMm Mosly4aemMon NeHcum.

Lienb u 3apaumn uccnepnoBaHuA:

OCHOBHO Lienbto @aHHOTO UCCNef0BaHNSA ABMAETCA N3yYeHUe MeXayHapoa4HOro onbIiTa
yrnpaBneHust akTMBaMuU B HaKOMUTEMbHbIX MEHCUOHHbIX CUCTEMAaX, BbIIBNEHNE
OCOOEHHOCTElN yMNpaBneHWst akTMBaMuM B HAKOMUTENbHOW MEHCUOHHOM CUcTeme
ApMeHuM, oueHKa ynpaBneHus nopTdenemM ¢ y4eTOM CyLLECTBYIOLLUX OrpaHNYeHni u
npeanoXxeHme onTUManbHON MOAENN yNpaBNeHUs akTUBaMMm.

[nsa 0ocTxeHnsa 3TOM Lenu NocTaeneHbl crnegyolime 3agayu:

* M3y4nTb KOMMOHEHTbI MEHCMOHHOW CUCTEMbI ApPMEHUM U  KONUYECTBEHHbIE
OrPaHNYEHUS Ha aKTMBbl HAKOMUTENbHOW NEHCUOHHOM cuctembl LIB Apmerun (LIBA).

* N3yunTb TUNblI NEHCMOHHBLIX CUCTEM B PasHbIX CTpaHax, BKIOYasi orpaHuW4eHust Ha
MHBECTULMN U CTpaTerumn pacnpeneneHnst akTMBoB.

+ [MpoaHanuaMpoBaTb HEOOXOOUMOCTb HAKOMUTEINbHOW MEHCUOHHOW CUCTEMbI B
ApMeHUM, BKITHOYAs ee pPUCKKU, HeOOCTaTKM U MPeuMyLLeCcTBa.

* Paccuntatb onTumanbHyt0 MOAENb yNpaBieHNs akTMBaMM NMEHCUOHHbIX (POHOO0B Ha
npvmMepe ApMeHun.

* M3yuntb OCOBEHHOCTM ynpaeBneHusi nopTdenem B HAKOMUTENbHOW MEHCMOHHON
cucteme ApMEHUN.

» PaccuntaTb npubbinbHocTb, puck 1 Value-at-Risk (VaR) noptdens HakonutenbHbix
NEHCUOHHbIX POHA0B ApMEHUM.

* [MpoBectn aHanu3 koadpduumeHta Llapna Ha npumepe NEHCUOHHOW CUCTEMBI
ApmeHun.

» PaspabotaTtb HOBYIO MOAenNb, BHEAPUB TEKCTOBLIA aHaNM3 U aHanv3 HaCTPOEHWUN, U1
NPOAEMOHCTPUPOBATb UX MPUMEHEHNE B MEHCUOHHOWN cucTemMe ApMeHuu.

MpeameT M 06BLEKT UCCNea0BaHNA:

MpeameToM AaHHOro MccreaoBaHUs SIBMSIETCA HAKOMMTENbHAas NEHCMOHHAs cucTema.
OGBEKTOM UCCnefoBaHUst SBMSTCA akTMBbI HAaKOMUTENbHOW NMEHCUOHHOW CUCTEMBI,
0COBEHHOCTM MOCTPOEHUSI W yNpaBreHus NopTdensmMm akTMBOB Ha TeKylleM 3Tane
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3KOHOMMWYECKOro pasBUTHUS, a Takke NepcrneKkT1Bbl PasBUTUSA MHBECTULMOHHOIO CeKTopa
B Oyayuiem.

Hay4Hble pe3ynbTaTbl U HOBU3HA UCCNEAOBaHUA:

OcHoBHble pesynbTaTbl AUCCEPTaLMM UMEOT TeopeTUyeckoe, MEeTOAONorM4eckoe U
npuknagHoe 3HayeHne. HayyHas HOBU3Ha UCCeoBaHNA 3aKnNioyaeTcs B crieqytoLem:
* BbIno npoBeadeHo nccnegoBaHne ypoBHA AunBepcudmKaumm noptdenen NeHCUOHHbIX
doHAoB ApmeHun. BbINo ycTaHOBMEHO, 4TO aKkTuBbl B ApaMax WrpalT pofb B
Avsepcudurkaummn nopTdens, Npn 3ToOM UHAEKC YHacTUs B pUCKe AN akTUBOB B Apamax
oTpuuaTtenbHbid. ¢ C y4eTOM OrpaHvyeHuin ynpasneHus MEeHCUOHHbIMKU hoHAAMM
ApMeHnn BbInn NOCTPOEHbl pasnuyHblie MHBECTULMOHHbIE nopTdenu. NokasaHo, 4To
npu COXpaHEeHUN HEM3MEHHOTO YPOBHSA pucka noptdenen orpaHuyeHus moryT 6biTb
ocnabneHbl ¢ 15% 0o 35% kak Anst cTpaH, Tak U Anst aKTMBOB. * Bbino npeanoxeHo
MCMoMb30BaTb CEHTMMEHT HOBOCTEW Kak HabniogeHus akcnepToB B mogenu bnaka-
JintTtnmana. Kpome TOro, MpeanoxeHo 3aMeHuTb WHOEKC [0Bepus Ha WHAOEKC
nHdopmaTBHOCTU. [loKa3aHO, 4TO C TakMM MNOAXOAOM MOXHO MonyyuTe Ha 3%
GonblUyld AOXOAHOCTbL NPW OOMHAKOBOM YPOBHE pWCKa, YYUTbIBAs OrpaHuyeHus
HaKOMUTENbHOM MEHCUOHHOM cucTeMbl ApmeHun. ¢ Bbinv mMccnefoBaHbl pasnuyHble
nokasaTenv HMOPMaTUBHOCTU. YCTaHOBNEHO, YTO nokasaTens TF-IDF npumeHum npu
ynpasneHun noptdenem n3-3a npocToThl €ro BbIMUCIEHNS U BO3MOXHOCTU NPUMEHEHUS
Ha OTAEnNbHbIX Kopnycax.

Ha ocHoBe aHanM3a OMNTUManbHOrO YMpPaBfeHWs akTMBamMy MEHCUOHHbIX (POHAOB,
MeXOyHapoAHOro OnbiTa B YNpaBfeHuM akTMBaMu MEHCUMOHHbIX (OHAOB MU
nccnepoBaHns ocobeHHOCTeN MHBECTPOBaHNA B ApMeHUV npeanaratTcs cregyowme
pekomeHaaumm:

1. C TOYKM 3peHus yrnpaBreHus akTuBamMu HaKoNUTENbHON MEHCUOHHON CUCTEMBI
ApMeHnM, BaxHO akUeHTUpOBaTb BHUMAHME Ha pacnpegeneHun akTmeos. B
orpaHnyeHuns, npumMmeHsemble LleHTpanbHbiM 6GaHkom ApMeHun, Heobxoammo
BKMIOYUTb MaTpuLy OrpaHuyeHunin. B yacTHoCTM, onTuManeHoe orpaHuyeHne Ans
CTpaH W aKkTMBOB [JOIMKHO cocTaBnsATb He Gonee 35% (B HacTosiee Bpems
orpaHuyeHne ycTaHoBMeHo Ha ypoBHe 15% Mo 3akoHy ApmeHun).

2. MockonbKy yvacTMe akTMBOB B Apamax B pUCKe OTpuUaTenbHOe M 3TO
NpMBOOUT K CHWKeEHMIO oOwero pucka noptdens, crnegyetr paccMoTpeTb
BO3MOXHOCTb YBENMYEHWs BeCa akTMBoB B pJpaMax. B 3Ttom KoHTekcTe
AvBepcrduKaLmsa puckoB AOMKHA paccMaTpMBaTbCS Kak OrpaHMYMBatoLLmn daktop
npu onpeaeneHMn MakCumarbHOro Beca.

3. [ns pewenus npobnembl GbICTPOro MonyYyeHus U aHanu3a uHdopMauum B
cTpaTervio ynpasneHus noptdenemM criegyeT MHTErpUpOBaTb aHanu3 HacTPOeHUN,
BKtoYast pMHaHCOBbIE HOBOCTH.

Ycnex u JonrocpoyHasi )XM3HecnocoOHOCTb MEHCMOHHOW CUCTEMbI NGO CTpaHbl BO
MHOIOM 3aBUCAT OT 3PDEKTUBHOCTU pacnpeperieHns akTMBOB NEHCUOHHbLIX (DOHO0B U
KayecTBa PerynupoBaHUst K KOHTPONsS MHBECTULMOHHLIX npoueccoB. [pouBeTalolee
Oynywee TpebyeT uHBecTMUMIA Yyxe cerogHs. OxupaeTtcs, Y4TO HOBas MEHCUOHHas
cucTema npvBeaeT K YCTaHOBMEHMIO HOBOMO MbILLIEHUS, CAENaB YeroBeka y4acTHUKOM
1 OTBETCTBEHHbIM 3a obecrneyeHne cBoero 6rarococTosiHMS.
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ABSTRACT

Relevance of the Research Topic:

The Government of Armenia implemented radical pension reforms in 2014, aimed at
making the pension system financially sustainable, ensuring pensioners receive a decent
pension, and establishing a direct link between social contributions and the amount of
pension. The primary goal of these reforms is to secure a financially stable future for the
country's population.

This research examines Armenia's funded pension system, as well as those in transition
countries, focusing on the approaches used in funded pension portfolio management. It
also explores the unique aspects of implementing and managing the funded pension
system in Armenia. Specifically, the study analyzes the quantitative and currency
restrictions on the investment of pension fund assets, proposing an optimal model for
managing these assets within these constraints. An optimal portfolio for pension fund
investment was developed under various restrictions, with assessments of portfolio
profitability and risk. The optimal distribution of assets by currency, country, and sector
was evaluated, along with a calculation of the Sharpe ratio. A comparative analysis of
different portfolios was performed, and a sensitivity analysis of the Sharpe ratio was
conducted under various country and asset restrictions.

The research also focuses on indicators of portfolio diversification, such as the marginal
contribution to risk (MCTR), asset contribution to risk (ACTR), and percentage
contribution to risk (PCTR), to illustrate the relationship between asset weight and
portfolio risk. Additionally, a Value-at-Risk (VaR) model was proposed as a potential
mechanism for risk mitigation. A new model, based on the Black-Litterman model, was
developed using text mining and sentiment analysis, demonstrating how it could be
applied to the Armenian pension system. The implementation of this model could
significantly enhance the efficiency of the pension system.

The relevance of this dissertation topic is underscored by the importance of managing
funded pension assets for the country’s future development. Effective pension asset
management is essential for ensuring a financially stable and prosperous future.
Considering the specific features of building pension portfolios in Armenia, optimal
management of pension assets can ensure a sufficient level of future pensions, reduce
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poverty, and create a direct link between the social contributions made and the amount
of pension received.

Research Goal and Objectives:

The primary goal of this research is to study the international experience of asset
management within funded pension systems, to identify the specific characteristics of
asset management in Armenia's funded pension system, to evaluate portfolio
management under existing restrictions, and to propose an optimal asset management
model.

To achieve this main goal, the following tasks have been set:

e To study the components of Armenia's pension system and the quantitative
restrictions on the assets of the Central Bank of Armenia (CBA) funded pension
system.

e To examine the types of pension systems in different countries, including investment
restrictions and asset allocation strategies.

e To analyze the necessity of the funded pension system in Armenia, including its
risks, drawbacks, and benefits.

e To calculate the optimal asset management model for pension funds using Armenia
as a case study.

e To explore the specific features of portfolio management within Armenia's funded
pension system.

e To calculate the profitability, risk, and Value-at-Risk (VaR) of the funded pension
fund portfolio in Armenia.

e To conduct an analysis of the Sharpe ratio using the Armenian pension system as
an example.

e To develop a new model by incorporating text mining and sentiment analysis, and
demonstrate how these methods can be applied within Armenia's pension system.

The Subject and Object of the Research:

The subject of this research is the funded pension system. The object of the research is
the asset management of the funded pension system’s funds, focusing on the
characteristics of constructing and managing asset portfolios at the current stage of
economic development, as well as the prospects for the future development of the
investment sector.

Scientific results and novelty of research

The main results of this dissertation have theoretical, methodological, and applied
significance. The scientific novelty of the research is as follows:

e A study was conducted on the diversification level of Armenia's pension fund
portfolios. It was found that dram assets play a role in diversification, with the risk
participation index of dram assets being negative.

e Considering the management restrictions of Armenia's pension funds, various
investment portfolios were constructed. It was demonstrated that, while keeping the
risk level of the portfolios unchanged, the restrictions could be relaxed from 15% to
35% in the case of both country and asset allocation.

e |t was proposed to use the sentiment of relevant news as expert observations within
the Black-Litterman model. Furthermore, the confidence index should be replaced
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with the informativeness index. This approach was shown to yield a 3% higher return
at the same risk level, considering the restrictions of Armenia's funded pension
system.

e Various indicators of informativeness were studied. It was found that the TF-IDF
indicator is applicable in portfolio management due to its simplicity in calculation and
the ability to apply it to separate corpora.

Based on the analysis of optimal pension fund asset management, international
experiences in pension fund asset management, and the study of investment features in
Armenia, we propose the following:

1.From the perspective of asset management within Armenia’s funded pension
system, it is important to emphasize asset allocation. A matrix of restrictions should
be included in the limitations applied by the Central Bank of Armenia. Specifically,
the optimal restriction for both country and asset allocation should be set at a
maximum of 35% (currently set at 15% by Armenian law).

2.Since the risk participation of dram assets is negative and leads to a reduction in
overall portfolio risk, the possibility of increasing the weight of dram assets should
be considered. In this context, risk diversification must be regarded as a limiting
factor in determining the maximum weight.

3.To address the challenge of obtaining and analyzing information quickly, sentiment
analysis, including financial news, should be integrated into the portfolio
management strategy.

The success and long-term viability of any country’s pension system largely depend on
the efficiency of pension fund allocation and the quality of regulation and oversight of
investment processes. A prosperous future requires investments today. It is hoped that
the new pension system will foster a shift in mindset, making individuals participants in
and responsible for ensuring their own well-being.
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