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Chwnwgnuinipjuu pidwjh wpnhwwunyeyniup: Ywwhwwp wbwunnenuubph
Ywpunpwgnyu  wnumbuwywu nbunwubphg dGyu £ wn phuy  wwuwbwnny
nuwnbiuwgbinutipp donwwbu dgunnb) Gu quub] npw owywnhdw| ogunwgnpddwt tinw-
bwyubipp: Lbpnpnudubph Yuwnwywpdwtu hwdwwnbpunnd uplnp Gu twb wyu
dnuinbignudubpp, npnup Yphpwnynd Gu ntwnbunipjut  Glwdwnwpbp nnpunubpned
nbunwubpp uwywuwnwynp YGpwny pwotubint hwdwp, npwbugh huwpwynp |hup
wwwhnybi| unghw| nunmbuwywu qupgugdwu Yuynu bwjuwnpwiubp: Rwpgqugwd
Gpypubph wnwuduwhwwynyejnwuubphg £ wjuwyhuh wpryniuwybn huwtuwlwu
huunhwnwnubiph nt onluutph wnlwynieiniup, npnup win Gpypubiph tuwnGuniejwu
dbo Ywplnp nbpwlywwmwpnientt niubuwing pwgh, pwjwpwp hhdp Gu nwnunw
Upwug qupgugdwi nt lunbuwlwt wéh hwdwnp: Gpwpwdwdybn nunbuwlwu
wé niubuwp wwhwugnd £ wggwihtu wnuwnbuniyejwu dwlwpnwynd nbunipuubiph
owwnhdw| hwunlwgnidu nt oginwgnpdnwdp: Wn Ywplnp hwuqwdwupp hGonniyejudp
huwpwynp st ppwgnpdt] wnwug dptwtuwlwu, L hwnjwwbu Ywwhunwh
ontwubiph: Updbpenpebtph pnpuwt wwhwwih ontwih hhduwuniubphg deyu E:
Ywwhwwih 2nywih Yuplnpwgnyu fuunhpubiphg £ twb $ptwbuvwlwu nbunwuubiph
hwwnlwgnwip: Owbpwuwnhy (hubnt wnnwing gwujugwd wpnyniuwybn Yuwhwnwih
ontjund wwhwwip hwinwgynid £ ubpnpdwt jwjwagnyu punpwupht: Ujuwhuny,
wpryniuwybinnigjwu - wyblh  pwpdp  dwywpnwly &bnp  pbpbint bwywwnwynyd
hwlwwwuwnwufuwu gnpdhpubiph ogwuwagnpdntdp Yuwwuwnh ontlwyh
wnryntuwybinnyejwu pwpdpwgdwup:

bphuwuuwywu  oniywubipnid  owywhdw|  wnpndbh  duwynpdwt  hwdwn
wuhpwdbiom £ hpwlwuwgub] 62gppin Ywujuwwnbunwdubp, nwwnh wyn gnpdnwd
hwonnniejwu hwutbiint hwdwp  wwhwugynd £ hpnnnipynitubph duwynpdwu dbg
Uwywuwnwynp dhowdwnnie)niu:

Tthuwdhy  wnuwmbunigjwtu L Ywwphwnwh onyuih  ptwguydwnnd - wwwgwih
Ywufuwwnbunwp Ywwhuwih oniyuih Yuwnwlwpdwtu putwpyynn Ywplnpwgnyu
hhduwfuunhputippg L Unbwnpw-numbuwywu hwpgbiph  wnwuduwhwunynieiniup
Ywjwunud £ Upwunw, np Upwup 2ww  fuhunn gquuynwd GU  unghwjwlwu,
pwnwpwlwu U dowynipwihtu fuunppubph wgnbgnyejwt wwly, Upwug wwpw-
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dtuinptiphg 2wwnbpp wuhwjwn Gu W nddwpnipjwdp GU swhynd pwlwlwlwu dGenn-
utipny:

(il wbnbywgwsd bGup uwpuyhund wbnh nwbgwd hpwnwpdnieniuutinh
dwuhu, uwlwju sh Ywpbh wunb|, np wugywip unphg YpYuybine £ uwjwsd np
wwwgwu  wwpnipywd £ wujunwhnigjwdp,  pwjg  wyn wujunwhniginiup
Ywnwywnpbh £ L ubpnpnudubph Ywnwywpnudu  ogunwgnpdtiing, ubipnpnnubipp
Ywpnn Gu &Gnp pbpb wuduunwhneiniup junwywpbiine hwdwp  wuhpwdtion
qgnuntejniup: UYGhu, ubpnpnnubpp Ywpnn Gu ubpnuwihtu gwugh W ny huwnwy
(Fuzzy) wnbunipjwu oqunipjwdp Jwjwgub] wybh jwy npnpnwdubp: fGW np wju unp
huwpputiph ogwwgnpdndp pwpn £ eynd, wnnithwunbipd npwup Ywpnn Gu unp
dnwnbignd wnwownlbip npnanidutip Ywjwgubint gnpdpupwgh Ytpwpbipjw):

Lbjpnuwjht wphbunwwu gwugp wnbnGynieniuubpp dowybiine qunwithwp L,
npp uuynud £ ubGjpnuwght hwdwlwpghg L ninbtinh tdwt dowynd b unwgywd
wnbntynieyniuttipp: Wn hwdwlwpgp Yuwqddwsd £ dhdjwug swhwqwug Yuwwlygywd
dowldwt pwqdwpehy gnpdnuubiphg, npnup nplukt fuunhp Nk hwdwp dhdjwug
htivn wofuwwnnid Gu Ynnpnhuwgywé:

Cwoyh wnubiny ubjpnuwihu gwugbiph W ny hunwly hwdwywpgh ogunwgnpddwu
puwlwagwnubpp  pwdubnndubpnd - ubpnpdwtu L ppuwtuwywu  Ywufuwnbudwu
gnpénwd, npwug oguwanpdnudp owunhdw| wynpwndpbih puwnpnuygywu hwpgnd Ywpnn L
niubiuw| gwulwih wpryniupubip ubpnunnutiph hwdwp:

dbpp wuywdny L wwjdwuwynpywd ptdwih nunwuwuhpdwu
wnwouwhbipenyeniup:

Lhnwgnunnipju opjiynp b wnwplyw: <Gunwgunyejuu opjtlunp hpwuh Ywwh-
wmwih onlywu £, huy  nwunduwuppnygiutu wnwplwu'  owwnpdw|  ubpnpnudubipp
Ywnwywpnuwu E ubjpnuwihtu gwugh nt ng hunwly wnbunyegjwu Yhpwndwdp:

Lhnwgnunnipju tywwnwyp b juunhputpp. Unbuwfununigjwiu hhduwlwt uww-

nwlu £ htunwgnnbind bpwup Yuwhwnwih ondyuit wnwowpytip owyunhdw| wyinhyubiph
wnpwndbih duwynpdwu nt juwnwywpdwu gnpdhpubip uGpnuwhu gwugh nt ng huwnwy
wnbunyejwu hhdwu Ypw: Unwe pwrdwd twwunwyhtu hwuubint hwdwp duwybpwyt) Gu
hGwnlyw| hhduwfuunhpubpp’

e Mwnwduwuhpb) bpwup Yuwhuwih onlyut,
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e Lhwwagnwut ubGpnuwhu nt ng  hunwly  dGennubph Yppwndwu  thnpép
ubpnpnudutiph Yunwywnpdwu gnpénd,

e Nwnuwuwuhpt] Ppwuh Yuwwhunwih onyuynd wynpyutiph gubph Ywufuwwnbudwu
dbennubinp,

o <hduwynpb] Ppwuph Yuwhwwih ontyuinud owinpdw| wynpindbh duwynpdwu W
Ywnwywpdwu dGennubph punpnyeiniup W tiwj wpryniuwytivn Gnuwuwyh uwhdwunwdp,

e Ywuwwpbjugnpdt bPpwuh  Ywwhwwih onyuynd  ubpnpnudwht wynpundbih
guwhwwndwU dbennutnp:

Uwnbuwjununipjuwunbuwluwu, wbntjuunjuywu b JdEennulwu hhdpkpp:
LGinwgnunigjuwuhwdwp  wnbuwlwtu b dGpnnulywu hhdp Guhwunhuwgt dhowqgquwihu
Phuwtuwywu Ywadwybpwnyeniwubiph W bpwup Yuwhwwih onyuih, huswbu twl
npwquwhwwdwt  hphduwlwu  dbpnnutphu YGpwpbpnn  wpunwuwhdwbjwu

nuwnbuwgbnubph  hpwwywpwlwd ghnwywu  woluwwnmwupubpp,  dhowqguihu
dhuwtuwywu Yuwqdwytipwnyenwuutph qiynygutpp, bpwup Yuwhuwih ontyugh dwuhu
wnbin quwd bpindneytiuubpp b wyu:

LGinwgnunipjuu  hwdwp  nbnGlwwundwywu  hhdp  Gu hwunhuwgl]  bpwuh
unpdwwnhywiht hwunwenptipp, dhowqgquiht Yugdwytipwyniegniuubph hpwwwpwywd
wnjwiubpu nt Ywutuwwnbundubpp: Nwnwuwuhpnygjwt hpwlwuwgdwt hwdwp ogunw-
gnpdytp £ uwl bpwup Ywwhwwih ontyuih b bpwtuh Yuwhuwih onlught wnusynn
hwdwwwwnwuluwu dwpdhutbph ndjwiubpu ne wnbnGlwwne hwunwenetipp, huswbu
Uwl bpwup Ywwhunwih onlyuh hhduwwu dwutwyhgubph flGYunpnuwihtu Ywpbpp:

UwGUwfununigyniunid  Yhpwnydty Gu  Jhbwlwgpwlhwu fudpwynpnudubph, hwdb-
dwuwnwwu Jbpinwdnyeyniuutiph, hpwypbwywihu W ypdwlwgpwywu ybpindnypniuutiph
dbpnnubtnp:

Uwnbuwlununipjuwu hhduwywtu ghnwlwt wpnyniupttpp U unpnyep:

UwnbGUwlununigyniund hGunwgnunnygjwu dhgngny unwgywé wpryniuputipp hwdw-
hniug Gu htinhuwyh wnwownpwé fuunhpubpht nt uywwnwlubppu: pwup hhduwywuntd
nlubu nbuwlwu, deennuywu nt Yhpwnwlwu ninnwdnieintt, npnug ghunwlwu unpny-
en htunlywiu k.

e Lphduwynpdty £ ubpnpnubph uwnwdwpdwu - unp' ubpnuwghu nt
nshunwydbennutiph  Yppwndwtu  wnwybnyeiniup  ubipnpnuiutph Yunwlwpdwu U
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owwnhdw| ynpundbjubph Yuwnnigdwt nwuwlwt dbpnnutph tyuwndwdp:

e hpwuh Ywwhwwih oniyund ubipnpnwdwihu npnanwduph wpryniuwyGunnieniup
pwndpwgubint  bwywwwyny  ubpnpndubphg wlulwynn  Gwdwnwpbpnyeniup
quwhwwnbint hwdwp wnwownpyyby £ unp hwdwihp dbenn, npunbn hwoyh tu wnudb) ny
dhwju puybipnuygywu  bwfunpn wwpphubiph $htwtuwlwu  gnigwuppubpp, w) twl
puybpngyniuutph - dptwtuw-nuntuwywu  ppwyhbwyp, upwug gnpdniubinyeswt
nwqgdwywnniejniup:

e ULGpnuwjhu nu ny huwnwly dbpnnutiph Yhpwndwdp hpwth Yuwhunwih ondjugh
hwdwp quwhwwnyb] b Ywufuwwbudt Gu dh owpp puybpnyeiniuutph wywhyubiph
qubipp, hush hpdwtu ypw Yunnigyt Gu pwdubinndubiph owunhdw) wnpundbjubp:

Lhwnwgnunipju wpyniuputiph Yhpwnnwip b gnpétiwlwt tywuwynipyniup:

Uwnbuwfununigjwu  gnpduwywu  tpwuwynuygntup Yuywunwd £ Upwunwd, np

woluwwnnyRjwu wpryntupubpp Ywpnn Gu ogunwgnpdyt) hpwuh Ywwhwwih oniuyned,
huswbu bwl hpwuh Yuwhwwih oanyuinud gpuiugwd Yuqdwybpwnieniuubpnid:
Chwnwqgnuinypju wpnyniupub npéwpynuip b hpwwnmwpwynwdubpp:
UwnbGUwfununigjwt hhduwlwu npnyputpp ubpywjwgytp W putwpyybp Gu dh
ownp hwupwwbtinmwlwu ghunwdnnnyubpnid b wnwudhtu ptdwwhly puuwpyndubiph
dwdwuwl:
UwbUwfununygqwt  hhduwlwtu  wpryniupubpt wpunwgnywd  Gu - hbinhuwyh
Ynndhg hpwwwpwlwsd 6 ghunwlwu hpwwwpwynwubipnud:
Uwnbtuwununipjwt unnigywdpp b Swywyp:
UwnbGUwfunungniup Yuqdwéd £ ubpwéniyeiniupg, tptp qinifuutiphg, Ggpwlw-
gnipjntupg, ognwgnndywod gpwlwuntejwu gwuyhg, hwybiywdubiphg:
Uwnbuwfununigjwt dwywip wnwug hwybiywdubinh Yuqgunud k124 Ey:
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UwnGUwfununipjwu ubpwényeyniuntd hhduwynpjwéd k ptlwjh
wpnhwywuniginiup,  ubGpywywgdt) £ hGunwgnnnejwu  wnwplwu L opjGlup,
Uwwwwlu nu fuunhpubipp, ptdwh Jdowyjwdnigjut  wuwnpbwup, wfuwwnwuph
dbpnnwpwiwlywu nt wnbnGlwwnjwlwu hhdptpp, ghrnwlwu unpnypu Nt unwgywd
wnrynupubph Yhpwnwywu bywbwynieyniup:

UwnGuwfununigjwt Ywnnigjwoépp wwjdwuwynpjwsd £ wnwownpjwsd fuunhpubinh
hwonpnwlwunipjwdp:

UwnGUwfununipjwu wnwoht' «“Ywwhwnwih oniwynud  ubpnpnwiubpp
Ywnwywpdwu  wnbuwywu  hhdnwpubpp  uGpnuwhu gwugh L ny  hunwy
Ywnwywpdwu dbpnnutiph oqunyejwdp» gjfunid ubpyuwjwgyb) Gu Yuwwhwwih ontyuynid
ubpnpnwitubph Yuwnwywpdwu  wnbuwywu  hpdnwipubpp, puswbiu twl uwhwnwih
onlywynud ubpnpnuiubph Ywnwywpdwu dGpnnubpp:

Lbpnpnud Yuwnwptine ypwpbpjw npnand Yujwgubine hwpgnd wdtuwlwpunp
hwuYwgnyeniuutipt Gu nhulu nt wyulwynn GYwdwmwpbpnegjwu swihp: UWYuywynn
GYwdwnwpbpnejwu swihp ubpnpnnhu wbnGlwgunw £ wju GBlwdwnp dwwpnwyh
dwuhtu, npp Jwufuwwnbuynd £, np tw dbnp Yptiph npnawyh dwdwuwlywhwndwénid:
Luwpwynp £, twlb np wju Ywufuwwbunwdp shwdwwwnwufuwup hpwlwuntyejwun:
Ywuhuwwbudwu U hpwlwunyywu dhole  wwppbpnyeiniup, npp Ywpnn £ hub
wulwufuwwnbubh qupgugnuutiph nu thnthnfuniejniutuiph hinlwwupny, gnyg £ wnwihu
ubpnpdwu gnpdhputiph Uywwndwdp wujunwhnigjuwt pwnép dwwpnwyp: W Yepw
wuwd, Gpp wnwohlw hpwnwpdniyeniuubpp |hndht  Ywujuwwnbubh s6u W npnp
hpwnwpdnyeniuubp wybh Uwfupuwnpbh Gu wy hpwnwpanyeniuubph bywwndwdp,
www wnyw Lt nhuyh gnpénup: Mthuyph wnlwjnyeniup tpwuwynd k, np wwwagwjh
Ywuluwwnbudwu gnpdnud wnyw Bu dtYhg wyt| huwpwynp wpryniupubip’:

Upryntbwybuin ynpuindbih punpnuyegjwu hwpgnd ubipnpnnubpp dhwdwdwuwly
hwodh GU wnund bGpyne bGpunye' nhuy L GBYwdwwpbpnginiu:  Nwwp, Bpynt
hwywuwywu twywwwy £ npwd wiu uGpnpnnh  wnel, ny gquuywunw L
wnwybjwagnyuh hwugub] wyulwynn Gwdwnwpbpnyeniup bW ujwqugnyup hwugub)

'Bawa, V. S., & Lindenberg, E. B. (1977). Capital market equilibrium in a mean - lower partial moment framework. Journal of
Financial Economics, p. 215.
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wuyjunwhnigjwu (nhuytipp) swihp, npnup wbwp £ hwjwuwpwyondbu  dhdjwug
uywwndwdp: Wu Gpynt hwjwuwlwu twywwnwyubph hGunwppppwywu wpryntuputiphg
dGlu wyu £, np ubipnpanp wbwp £ onhdtpupbhlwgnd jwwwph' qubind dh pwth
wnbuwly wpdbpnebn: Mnpundbh puwnpnyEwu  hwpgnd  gnpneyntt niwh - Bpyne
hhduwlywu Jwplywsd. uwfu Gupwnpynud E, np ubpnpnnubpp Gpyne wynpundbing,
punpnd Gu wju wynpudbp, npu nup wybih d6d wyulwiynn GYwdunwpbipnye)niu:
Nuwnh, Uwlwwhwy unwunwpun 2Gnnud niubgnn Gpynt wynpindbijubphg ubipnpnnp
punpbint £ wiu ynpindbip, npu nup wybh d6é whuywynn Glwdwnwpbpnieniu®:
Spypnpn hpduwlwu Gupwnpnyenuu wju £, np ubpnpnnubpp funwwinud Gu nhuyhg:
Wuhupu ubpnpnnp puwnpbine £ wjiu ynpndbip, npu niuh bjuquagnyu unwunwpunn
obinnu:
<wpy £ ufuuwnt, np Yuwhwwih ontyuind ubpnpnudutiph Yunwywpdwu hhduw-
futinhpp pungpynid £ htugwbu dhypn: witwbu £ dwipn dwlwpnwiutipp: Uhwgnponu
dnnbp huwpwynpnieiniu Ep vnwihu dhypn dwwpnuynud puuwpytp hpduwhuunhpp W
ww] wpryntuwybun ndnwdutp: Uwlwju bdwtu ywpwgqwind nnipu £ dund dwypn
dwlwpnwynd huwpwynp nhuytiph quwhwwnuwip: Uwypn dwlwpnwynd nhuybipp
quwhwwdwu hwdwp wuhpwdtioun £ nhunwnytp bwb pugqdwgnpdnu dnnbjubpp:
Pwqlwgnpénu  dnnbjubph gjuwynp uywwwlyu £ gl dh pwpp ny oni-

Ywjwlywtu wgnbignyeniutin, npnup pwdubunndubiph qup wnbnwownpdtph ywwnbwn Gu
nwnunw: Uju gnpdnuubipp ubipwnnud Gu inunbuwlwu Gpunypubpp: Puqdwagnpdnu dn-
nGutpp Ywpbih £ oguwgnpdt) Gywdwnwpbpnigjwu hbun Yuwwywsd uwwunwdubph wp-
wnwhwjndwu b hpwnwpdnieiniuttph wgnbignyejwu nunwduwuppdwu hwdwp: Pwg-
dwgnpdnu dnnbjubpnd hhduwywu Gupwnpnieniup Ywjwund £ upwunwd, np wdpnng
nuwnbiunieiniup wgnbignigintu £ gnpdnid puytipnyeniuuph qbpwypnnn dwup Ypw:
Uwnnpl ubipyujwgynud Gu dph owpp punhwunip gnpdnuubip, npnup Ywpnn Gu fwlwu
wqnbgnieintu ennubi| puybpnieiniutbph pwdubunndubph Glwdwnwpbpnyejwt Yypw.

v LULU-h wdp,

v Jwpbwdwdybun quudwwbitnwlwu wndbpnebph winynuwnpnypubpp,

v bGpywpwdwdlybm U Jupbwdwdlybn  quudwwbwmwlwl  wpdbenptph

wmnynuwnpnypubiph  nwppbpnieiniup,

2| eibowitz, M. L., Emrich, S., & Bova, A. (2009). modern portfolio management. John Wiley & sons inc, p.167.
8
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v qwudwwbitnwlwu  wpdbenprbtiph L puytpnieniuubph  Gplwpwdwdybin
wndtpnrbnh winynuwnpnypubph wwppbpnyeniup,
v quwéh dwhwpnwyp, bwyph qubipp:

Ltipnpnwiubph Ywnwywpdwu Yuwpunpwagnyu hhduwfuunhputiphg deyp npnonwd
Yuwjwgubu E, huYy npnonud ujwgubiint Yuplnp gnpdnup wywuinpwéd inbintwwnynieiniuu
E: Wu wbnGywuwnynyeniup, npu h yphdwyph Yhup wybh jwy wywwnybiptp wwwaqu,
Yhwugbiguh wybh jwy npnonud uywgubiinwu: Npnond Yuywgubiine W itinblywwnynyeniu
wwwhnybint hwdwp gnjnueyniu nubt pwuwlwywu nt npuwywu  pwqdwphy
gnpdhputip: Npwlwywu dbpnnutiphg dtyp ubjpnuwiht wphbunwywu gwugbpu Gu:
Lbjpnuwihu gwugbpp unpwgnyu dwdwuwlyubpnwd hGwnwgnuniejwu
wdbwybuuntbwy puwgqwywnubiphg tu: Lbpnuwjhu guwugtipp ogunwagnpdynd  Gu
pwqdwquwu fuunhpubp Nkt hwdwp, oppuwy, Ywnwyjwpdwu dby Ywufuwwunbiudwu,
owwnhdwjwgdwu b ytpwhuynnnipjwt hpwywuwgned:

Lbpywynuu unwywpnuwp unyuwgynid £ npnond uywgubint hbn Yuwd wy Yepw
wuwd, Yunwywpnup ng wy hus £, Geb ng npnanud uywgutbint ghwnnyeyniu: Upgwlygnye-
jwuu nhdwywyGint tywwnwynyd Ywnwywpdwu nbuniejuu Ynndhg dowyyt Gu dh swnp
dhongutip, npnug Yhpwndwdp Ywpbih £ jwwagnyuu hpwlwuwgub) npnanidubph Yuwjwg-
dwu b wwuwynpdwtu gnpdpupwgp: “Ywnwywpdwt dwdwuwlwlhg gnpdhpubipu
oginwgnpdtiing  ny  unwunwpun  dhowdwypbpnu®  Yupbih £ hwutub] npnonudubipp
Yuwjwgdwu unp dwlwpnwyh: Ywnwydwpdwu unp gnpdhputiph oqunigjwdp  Ywnbih k
Uwfuwqgdt] wjuwhup dnnbjutp, npnup dwpnnt bdwt odindwd Yhubu npwywlwtu wnb-
naynieyntuutiph dowlydwu Yupnnnuygjwdp: Ywnwywpdwu unp gnpdhputiph ubpnpdwdp
dnnbih dtig dingynud Gu wiuwhuh wdjuutin, huswhuhp Gu dwpnlughts ghuinbihpp, thnpdp
W nwwnnnnipiniup’ ubpyuwywgubing (hndhu Yhpwnbijh wwunwuluwuubn:

Uunpny wnbinGlwunynigjwu hpdwu Jpw ubipnpnudubp Yuwnwpbine yGpwpbipjug
npnond  Yujwgubint hwdwp dwuwswd dnnbignidubiphg dayp, ns huwnwl (Fuzzy)
wbunejniut £ Wu dnwnbigndp  pwgdhgu ogunwgnpdyb] £ wjuwhuh  npnonwdubn
Ywjwgubiihu, Gpp hunwynyeniup pwgwywyty £: Ldwu npnonwiubp Ywjwgubihu ng
hunmwy wnbunyejwu Yhpwndwt wywwbwnu wju £, np wjn wbunyejniut h yhéwyp L

U, Swnwipubdwn b < Pwuwjwu, 201e., Lbpnpndwiht - wlnpdubph  qudpninh  nwgqdwdwpwlwtu YpYuwyh
hwyjwuwpwlgnnuip, Mfwgqdwywpwlwi Yunwlwpdwu nunwuwuhpniyggniuttiph hwuntu, hy 7, Lo 37-58:
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hwoyh wnub] npnpnd Ywjwgunnh hwdwp wuhwuwuwih ophtuwswihnyeniuutpp W
hdwgnipntup: Npnonwp uywgynwd £ nbnGwwnynipjwt hpdwu Jpw: Uuhpwdtipn
wnbnGywwnynyejwu ny hunwl |hubint ywwnbwnny, ny hunwly dhowdwypnd npnonid
Ywjwgubihu, thnpé £ wpynd bywwnwyhtu hwuubiine hwdwp, punhwuniphg puwnpb| wiu
dtyp, npu niuh wdbuwpwpép wunmhbwup: Lhpnpnudutiph junwywpdwu nuuwywu
dnwnbigndp thnpdnud £ swiht) ubipnpnudwjhtu wjuwhuh gnpdnuubip, huswhuhp Gu ubpphu
wpryniuwybunniyyuu  swihp L ubpnpnwiubph ubplw wpdbpp:  Shuwtuwywu
Ywnwywpdwu puwgwyjwnn funugynd £ wju dwuhu, np ubpnpnudubph hwpgnid
nGpwlwuwnwp pninp gnpdnuutipp Ywpbith £ swib) ng hunwy wnbunygywu hhdwu Ypw: Ny
hunmwl wbGunjwu dhongny Ywnbh £ swihb) ubGpnpndubph wpryniuwybunngejwu ng
hunwy swihp b wyn dhongny hpwlwunyeniut wybih  dninbigub  ubipnpnuwwiphu
npnodwup: Lhpnpnnubph hwdwp wdtuwlwpunp fuunhpp, hwnwwbu wunbuwywu
gnpdnwutinygyuu uygpnud, ubipnpnudwihu wwpptp, JdeYy Ywd dp pwuph wnwppbpwy-
ubphg, wdtbwwprynitwybun nwppbpwyu punpbu £, npwbugh wnwybjugnyu wpn-
jniup nubuwiny, Ypbu ujwquagnyu nhuybp: Wu hwugqwdwupp nunbuwlywu gpwyw-
Uniejwu Ut hwjnup £ npwbiu ynpindbjwihtu punpnygjwu fuunhp: Ny hunwly wnbunte-
jniup wpryntuwybun Bnwuwy ubpyuywgubing, thnpénud £ wowlygh) npnond Yuwjwgunn
wudhu' ubpnpnnubph hwdwp owwpdw| wnpndb| punpbine hwpgnud: bpwlwu Jhow-
qujpnud dnnbh wnwybjwgnyu hwdwwwwnwufuwuniypjwt twwwnwyny, pwdubivind-
ubpp BYwdwmwpbpnieniup Ywutuwwnbunid Gu ng hunwy hnthnfuwlwuubpph wbupny*:

UwbGuwfununigjwu Gpypnpn gntjup udhpdwsd £ «bpwup Yuwhwnwih ontundd,
ubpnpnuwwiht ynpindbih punpnyejwu dbnnubpphu bW wywnpdubph qubph wufuw-
wnbudwu ninpubiphu»: Nwnwuwuhpyby £ Ppwup uwhwwih ontlwt, huswbu twl ubp-
npnudwiht wnpundbh punpniejwtu dGennubtipp: Ywwhwunwih ontuind pwdubnndubiph
qup wufuwwnbudwu dninbignwiubpp hpwywuwgyt) Gu ANFIS ng hunwy U ubjpnuwjhu
guiigh dtipnnubiph dhongny:

Lwdwdwju hpwuh opGuunpniegjwu bpwuh wpdtipnebph onlywu pwdwuynd k
Gpynt'  Jbpwhuynnulwu U gnpdwnhp  pwdhuubph:  dbpwhuynnulywu  pwdhup
pwnuwgwsd £ Pnpuwh b wpdbenpebph pwpdpwgnyu funphpnhg U Pnpuwh nu

“Bojadziev, G., & Bojadziev, M. (2007). Fuzzy logic for business,finance and management (2 ed., Vol. 23). World Scientific
Publishing, p. 91.
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wpdtpnrbph gnpdwlwinyeintuhg, npp  hhduwlwu wwpwwlwunieiniup ny  dhwju
wpdbpnrbph 2ntywih pwnwpwlwuniegjwu npnonwt Nt win 2ntywihtu wuhpwdton
Ywunuwlwngbph L swihwuppubph dowynwdu nu punniunwu E, wylk wpdbenptph
uywuwndwdp hwywwnwp Yepwhuynnnyeiniup’ pwthwughy, wpnuwp W YEuundiwy onyu
wwwhnytint  hwdwp: Snpdwnhp pwdhup pwnlugwsd L «Updbenetph pnpuw»
pwdubimhpwywu puybpnyenithg, «Uwpwupubph  pnpuw»  puybpnuejniuhg L
«Unpdbpnrbph YGunpnuwlwu nbwynghunwnhwihg»:

Shuwtuwlwt onlywubpnd dbd owupbip Gu gnpdwnpynid wynpundbih punpnigjut
dbennutipp pwnbjwytint hwdwp: Uynpdubpp ybpinwdnyegjwu dbpnnubph pwpbjwydwuu
nnnwd  owupbpp  (hwwnywwbtu  wjiu  onlywubipnd,  npinbin - wywnhyubipp
pwqlwquunipniup pwwn Jdbd £) hwugbigpti Gu unpwgnyu dbpnnubph duwynpdwup,
npnup bwfuyhtu dbennubiph htn dhwuhu dgunind Gu qunub] wwunwujuwt $huwtuwlywu
onlywubpnd owhnyep wnwybjuagnyuh hwugubint hwdwp: Ny hunwy  nbuwybinp,
uGpnuwjhu gwugp U gbubnpluywu  wignphpdp  wjn  Unpwgnyu  Jdbennubph
opnphuwlyubphg Gu: <wpyh wnubind pnpuwjnud inppnn wujunwhniejwu  duninpup,
ubGpnpnudutph ninpunnud wunpn W ng huinwly nbnGlwwnyniejwu wnywynieginitup, huswtiu
Uwl  ubpnpnnubGph dnun wwppbp  Ynndunpnonwubph  nt bwuwwwwnynieniuutph
wnywjnieyniup, wbwp £ wywhdubiph twywunwynp ynpndpbih duwynpdwt  hwdwp
puinpbup wjuwhup dbpnn, npwtiugh hwnpwhwpbup win wujunwhnyenuu nt tnwppbip
Uwjuwwwwnynyeyniuutpp:  Uunpng  dhowdwipnid  Shuwtuubph  yGpwpbpjw) npnonwd
Ywjwgubip ndywpht U pwpn gnpd £ Ltipnpnnp wiinp £ hwadh wntp puqdwehy
uywwnwnnuwubp, npnup wgnbnt Gu - wywnpdubph  Glwdwmwpbpnyeywu  Jpw: Nwwnp
wywnpyubiph Gywdwnwpbpnieiwu wulwufuwwbubh  hnihnfunwu W Upw wulwunu
punyph wwwbwnny, wju Ywpnn £ hwodh wnudb npwbu ng hunwly wpdbp:
Nwnuwluwuppnugyniupp gnyg Gu wwihu, np wunpnanuyejwu dbennp Ywpnn £ hwuntu
qw| npwbu dh nhdwywinu dhong onywih Glwdwmwpbpnygjwu  wunpnonyejwt  htin
pwiudwu b wnpndbih puinpnygjwu fuunph nddwu dwdwuwyP:

Mnpundbih punpnypjwu bwfutwlwu dnnbp ubpywjwgytg Uwpyndhgh Ynndhg:
Uph pwup Jwplwsh wnwnpuu wwwbwnny, Uwpyndhgh dnnbGp nuh npnp

Zhang, W., Zhang, Q., & Nie, Z. (2003). A class of fuzzy portfolio selection problem. The Second International conference on
Machine Learning and Cybernetics, pp. 2654-2658.
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ptipnyeniuutp.
e wlywhydubiph GYwdwnwpbpnyentup ntuh unpdw| pwfuntd,
e wyuywynw k, np wwywagwyh gnpdpupwgn W dhunnwip wnwounpnynid L
wtgjwih gnpdplipgny:
Wn dnnbju niup hnlw) wbupp.

M
Max> wr,
=1

M
wwydwuny, np Z “'f O_z "_Z Z wWw, 0, = Y S

i=1

M
Z w, =Lw =0
=1

npwntin'

wrp o i-pn wyinhdp gnipupwiugnp pwdubdwup Yohnu k, rp' i-pn wlwpygp
Gywdwnwpbpnieyniup, o%i-pn wywhyp Gwdwnwpbpnyejwu nhuwbpuhw, oip ipn b j-
nn wlwhyubiph dhol Ynywphwghwt, huly Priwp utipnpnnh Ynndhg wluuwiynn nhuyh
wnwybjwagnyu dwwpnwyp: Uynhdubpph d6Y wynpindbind jnipupwugnip pudubidwuhp
Uohnp yywjnd £ punhwunip ubpnpnudubph hwunbiy wndjw| pwdutidwunud uwnwnpdwsé
ubipnpdwu swihh dwupu®:

ANFIS dnnbijnwd Gpwjht wwpwdbupbpp wuhwyn Gu U wbwp £ npnadbu wjuwbu,
np wnwownyyws dnnbifh donnieiniup |hup (wywgnyup: W Ybpw wuwd, wjt wbunp
owwunhdwjwgyh: Owwnhdwjwgdwu hwdwp, twfu, wytwp § uwhdwudh dwiuubpp Yuwd
Uwwwwyh  $Iniuyghw: Cunhwunyp  wndwdp, dnnbjwynpdwtu  dby  dwdwuwyh
pupwgpnd dnnbh wudonnieniuttiph pwnwynwpubph hwupwgnwWwpp hwdwnpynwd L
hwpdwp punpnyeniu, npp gnyg £ wwihu  dnnblh dogpnineyniup, L npw
ognwgnpdnup pwywlwuht nmwpwdnud £ gunb:

Lwuh np Uwptwlwu dnnbh hwdwp  hwnugywd  wndjwiubph  pwuwyp
donwytiu wybih Jté £, pwu wnwowpywsd dnnbijh wwpwdbiwpbph pwuwyp, www
ytpnhhojw| pwuwdlu niup Gquyh wwwwufuwu: Nppwtu dGé £ nyjwjutiph pwuwyp,
Unyupwt 6ognphwn E pwuwduh wywwnwutuwup:

Ny huinwy dnnbih dnunpwjhtu wnydjwiubphg dayp punpgbi £ npwtiu bwfunpn opyw

bhttp://www.math.chalmers.se/~rootzen/finrisk/gr1_HannesMarling_SaraEmanuelsson_MPT.
pdf
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pwdubiinndubiph ght: Cunhwunyy wndwdp, uw 6hown Gupwnpnye)nlu sk, pwuh np wtinp
E uinnigb, eE Uwunpn opdw ghup, Uwfunpnnn optiph qubiph hwdbdwwn, nup wpryn’p
wnwybjugnyu wgnbgnuyginiup wyu opdw quph Jpw, pEns: Uy funupny, wbwp &
Ywuwwnyh Ynpbjwghwih unnignud: w hwdwp pwywlywu £ dhwju wuglwgub nyjwg
puybpniejwt wjuopyw pwdutitnndutiph qubph dwdwuwlwihu owpph b pwdubinndutiph
qutiph npwgwé dwdwuwlwiht 2wpph (T opwnwy) dhole tinwd Ynpbjughwih pbuwnp:
Unwybjugnyu Ynpbjwghwt T-h swihny npwgdwu nbwpnud tpwuwynd £, np T op
wnwoyw ghup wnwybjugnyu wqgnbgniyeniut niup wyuopyw qubiph Yypw, W wpryniupnid
Ywufuwwunbudwu hwdwp T opw nwoyw quh punpnieintup wybih bwwwnwlwhwpdwp ,
pwt twfunpn. Yud wybih un optinh qutinp:

Uwnbuwlununygyuutippnpn'«bpwup Yuwhwmwih onlyuynd wynpdubiph qubph
Jwujuwwnmbudwtu b wywmphdubph ynpndpbh duwynpdw ninhubpp ubpnpndubph
Yuwnwjwpdwt wpyniuwybnnyeju  hwdwwnmbpunnud»  gjfjunid  ubipyuwjwgyt) Gu
wywhdubph qubpp Ywufjuwwnbundp bpwup Juwhwwh onyuynud  ubipnpnwdubiph
Ywnwywpdwu wpryniwwybnnyejwu guwhwndwu hwdwunbpunniy:

Unyu hGwnwgnuinygqwt  dby Yppwndby Gu uwpwgpwywu L dbpndwywu
dopnnutn  (dthpwuh  wpdbpnebph  (Pnunwipt)  prpuwh  hwdGdwwnwlwu
nwunwiuwuhpnigjwt bwwwnwyny: Unwoht pwyiny hpwywuwgybi £ ny huwnwy dnnbijh
dhongny pulybipnieiniuubph pwdubinndubph qubph' «JGY puwyp wnwe» (JGY op hbwn)
Ywujuwwnbundp:  <Ginbwpwp, thnpd £ wpdbp ANFIS - Junnigywoéph  dhongny
Ywufuwwnbub) L dnnbuynpt pwdubunndubph qubipp: <wonpn pwjnud ubpnuwjhu
guitigh, ng huinwl U Uwplndhgh dnntijutinh dhongny htinhtiwlyp alwynpliy £ winpundbip
L hwdtdwwbiny dnnGubph wpryntuwybunnieiniup, quwhwwb] npwug: Cuwnpyb) Gu
(Ghpwuh wpdbpenrbnh pnpuwih wnwyb| funonp Yuwqdwybpwniejnwiubnp:

Lwodwplubipt ppwywuwgyt) Gu IKCO1 puybpnipjwu hwdwp:

Ogunwgnnpdtnjuwfuuwywunyjwiubpp, quwhwunnyb| Gu ny hunwy dbpnnp,tpynt
dhowuljwy 2tipnny wtipgbwwnpnu (perceptron) ubjpnuwihtu dbennp (wnwohtu dhowuy-
jwy 26npwnp 10 ubypnuny W Gpypnpn dhowuyjwy 2Gpnp 2 ubGpnuny) b 4-prp wuinpbwuh
ARX dbpnnp: 4-pn wuwnphbwuh ARX dbennp hptuhg ubplywjwgund E Epgnqbu
wunwdny 4 |wg npwgnin wywnnbgpbuhy dnnb, npp nwynwd £ ujwqugnyu
pwnwynwhubpp dbpnnny:
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Cwny £ uywwb, np Ywljuwwnbujwséd ghtu wbpdhup Upwuwynd £ dnnbih

oqunipjwdp hwoqwnyywsd ghu:
Ydwwwwnytip T-nd ywwybpwsd L pwdubinndubph nu ng huwnwly dnnkh

Ywufuwwnbuwd qubipp:
11000 L ! L 2 : = 3
10000+ :::::::ﬂﬂﬁiﬁﬁ%&hnn ah
9000
8000
7000
M 5000-
5000 -

4000 4

3000+

20004

1000

2003 2005 2007 2009 2011 2013 2014

Yowwunnlyn 1. IKCOT pulGpnysywti pwdtiiynpndubinh hpwlwt qup U ns huywly dGennp
hhdwt ynw qliwhwipdud qup ynwnpblwt thnhnpunygyniiiinh hwdbdwignysywts Ynpp,

hpwbwlwb wpdnypeny

Sowwwuwnybp 1-nd hunwy Gpund £, np dnnbip wpryniwwytin £ Yuufuwnbunid
hpwlwu ghup, pwuh np hwpqwipluwht nu hpwbwu quiiph dhgl 2tinnuwp thnpp £

Fowwwwnybp 2-nd wywuwnybpwsé L phunwihu wnjjwjubph Yuwujuwunbunwp ny
huinwy dnnbjh Yphpwndwdp: Upryniupubipp gnyg Gu wwihu, np wju dnnbju odinywé k
quitiwih agnunniejudp:

‘Cwowplutipp Ywwnwnpyb| U hbnhuwyh Ynndhg:
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Shlgag

Fpwlwl ghl
- Ywlmwwmbudnnghlu

20006

1804

1606

14008

h

1204

2014 Swnh

Ydwwunlyn 2. 2014pe. IKCOT puljbpnipywt pudubGipndulinh hpwwt b
uwbpuwipbiujwés gup hwdbdwpnigyniup (pbuppught inugtnh hhdwi Ypw P

120004

......... hpwlywl ghl
_________ ARX JuwUhnuwnbBugnn  ghl

10000

s000-

G000+

4000+

./

2000

20:33 2::;05 2;307 21009 I2011 I2013 | 2014I

Yéwwwplyn 5. IKCOT pulGpniyswit puwdtiynndutinh hpwlwuqtp U ARX qdwyht
dnnbny qwhwiynwé qup ywinbluwt thnhnfunyginiitinh hwdbdwypnysywt Ynpp,
hnwbwlwt wndnypndf

SYowuwwwnybip 3-p gnyg Lrnwhu ARX dbennh Yuwufuwwnbudwu wpryniupubipp:

Cwadwplhubpp ywwwpyb| Gu hnhuwyh Ynndhg:
CwodJwplubpp ywwwpdb| GU htnphuwlh Ynndhg:
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Unjnuwy 1
IKCO1 puybpnigwt hwdwp hwoywplwsé dnnbijutph hwdwwwwnwuluwunygjwu

quwhwunnu’®

Cuytpnuegyniuutipp W qup Cwlwwwwnwufuwubgdwu MAPE for MAPE for
Ywutuwwnbudwu dbpnnutipp wmnynuwjht wndtipp Train Data (%) Test Data (%)
IKCO1 puybipneniup ANFISUtGennny 97.7263 0.7317 1.29
IKCO1 puybipneyniup NNUtiennny 97.1818 0.8116 1.6627
IKCO1 puytipnieyniup ARXdbipnnny 95.31 1.0491 1.8688

Urynwwy 1-p gnyg £ wwihu ng hunwy, PNN L ARX dbpnnutph MAPE-h L
hwldwwwuwnwuluwubgdwu (Fitting) wninynuwihtu wndtipubpp: Unnwwy 1-h oqunipjwdp
Ywnbh £ wunb, np IKCO1 puybpnipjuwu pwdubnndubph Ywufuwwmbudwu hwdwn
Uwwwwlywhwpdwp £ ogunwgnpdt) ANFIS dbennp, nph  hwdwwwunwufuwunigniup
puybpniejwu pwdubiinndubiph hpwywu qup htin Yugdnd £ 97.7%:

Glutny yGppupywé wryniuputiphg, htnhuwyp gununud £, np wluhwjun £ ng huinwly
dnnbih (Fuzzy) pwpap dogpunneniup ARX dnnbith hwdbdwwn: Uy Yepw wuwd, ng hunwy
dnnbp wyth jwy £ Yupnnugtp hbunub] hwdwywpgh uppwagsdhu:

UwbGUwfununygjwt  Ggpwlwgnigyniuubp  pwdund  ubpyuwjwgyty Gu  hGnw-
gnuinyjw o2powtwyubpnd npywéd fuunhputipht ni bywwnwyubipht hwdwwwwnwufuwu
Ywuwnwpywd hhduwywu Ggpwhwugnudubipp, npnup wdthnth hwugb) Gu hnlywihu.

e Ubpnpnuiubph Ywnwlwpdwu dbe Ywplnpwgnyt hhduwfuunhputiphg deyp
npnanud Yuijwgubu E, huy npnond Yuyjwgubine hhduwywu gnpdnup wwuinpwbé
wbnGywwynyeniuu b npw wnlwynenwuu £ Wu  wbinGlwwynyeynitup, npu h
yhbwyh Ypup wdbh hnwwh wwwybplp wwwqwu, Yhwugbguh wybih
hhduwynp npnpnd YuywguGiniu: Npnond - Yujwgubine b wbnGwwnynieiniu
wwwhnybnt hwdwp gnjneyniu nubt pwuwlwywu ne npwlywlwu pwgqdwehy
gnpdhputin: Npwywywu dbennubphg dayp ubpnuwht wphbunwywu gwugbipu
Gu:  LGpnuwhtu guwugbpp  Unpwgnyu  dwdwuwyubpnuw  hGwnwgnunniyejwu
wdbtuwybuuniiwy ptwqwywnubphg Gu, npnup ogunwagnpdynud Gu pwqdwquiu
fuunhpubp  |NWGINL  hwdwp,  ophtwy Ywujuwwnbudwu, owunhdwjwgdwl,

" Cwpduplubipp Yywwwpyby G hEnhuwyh Ynndhg:
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Ywnwywpdwu dbg ytpwhuynnnipjwu hpwlwuwgdwu:

Cwayh wnubiny wnpindbh junwjwpdwu dwdwuwy npnonwdutiph gnpdpuewgh
Ywgdwybtipyywéd ghubint huwpwynp Enyegyniup, wnunbuwlywu nu huwtuwywu
hpwyhéwyutiph uyuwndwdp wuyjunwhnye)niup, huswbiv twl hwdwwywnwufuwu
wbntywunynipjwu wwwybunpnuwgywsd [hubp, tywuwnwynp nwown £ untind-
ynu ubjpnuwghu gwugp ogunwagnnpdtint hwdwp: Lbpnpnnubph wnbuwuyyniupg
Glubind wbwp £ UL, np jnippwpwuygnip ubpnpnnh wyunphdubph  hwdwihpp
Ywhujwd ubpnpnudubp Yuwnwpbine wwjdwuubphg, dwdwuwywihu hGnwulwphg,
nhuyhg L wy gnpdnuubiphg, wwpptip £: UywhJubph Yunwywpdwu uwywnwyp
Upqwd thnihnfjuwlwuubiph wjuwhup gniquygdwt dwuhtu npnand Yujwgubju L,
npwtiugh nhuyp hwugyh ujuquagnyup, huy wpryniupp' wnwybjwugnyuh:
Ywwhwwih 2ntyuynd ubpnpnwwiht wnpundbih punpngjwu hwpgp Yuwnwywp-
dwt gnpédnud Yuwwhwwih hwnwgdwu b pjngtinwynpdwt Yupunp fuunhpubiphg
E, nph oywnhdw| punpnygywu hwdwp dwyyt) Gu hunwy dninbgnidubn:
UpdGenpetph 2niyuwynud  gnpdwppubipp wbnh Gu nwGund dhwiu  pnpuwih
gnpdwppubpp  EiGYwnpnuwihu  hwdwlwpgh dhongnd, npp |hnyht wywndwin
hwdwwpg E: LEpYuwjnud, pwgh (dthpwunwgunuynn wpdtenebiph gnpdwnputiph
hhduwywu upwhhg, pnpuwh Yud gnpdwlwjwlwu puytpnieniuutiph Ynndhg wyg
pwnwpubpnd Uu uwnbindyti Gu upwhubip, npwnbn pwdubnbptipp Ywpnn Gu
oginytp wnlw huwpwynpniegyniuutiphg, dwutwynpwwbu quh L wwwnybiph
Jwhwuwyhg:

UwnbGUwfununiygjut dby ophuwly ptpdwd puybipnuejniuutipnud ng hunwy dbpnnu
niuh  wdblwpwpdp Gownngeyniup, hul ARX  dbpnnpujuquagnyu Gonnieniup:
Wunwduwjuhy wbwnp Eghunwlgbiup, np Gt GA dbennny owwunhdwjwgdwu
dwdwuwl JGéwuw Yplyunyeniuubiph pwuwyp, www Ydtdwuw ny hunwy
dGpnnh  Gownneniup, pwuh  np  YpYunuygniuubph pwtwyp  dGdwgdwdp
Ywnwowuw dwhuubph wytih thnpp dniuyghw niubignn ubipniun, wy Yepw wuws,
wybh Ggphin Yuunwgdh ns hunwy dnnbGind  Gupwnpw| wwpwdGunptph
qguwhwwnwp: <wplwynp £ pdwtw], np owwnhdwjwgdwu YpYuniegyniuubph
pwuwyp wju wnpdtipu k, nph nbwpnwd dtinpptipdwd dnnbijh wudownnyeniup Yihuh
ujwqugnyup unnigdwu nyjwjutiph nhdwg:
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Ny hunwl dninbigdwtu wdbuwywpunp wnwuduwhwunynieintuutiphg b Ywpnnnie-
jniuubiphg dGlu wyju t, np npwunghtwpwynp £ twfuwagdt| dnnbjubp, npnup
dwpnnt  wdwu  h  Jhbwyph Gu  puGwdwnnpbu dowlbp  npwywlwu
wbntYwuwnynieniup:  Ppwlwund  wyu  dninbignwip  dnnbih  dbe  GYniunipyniu
uwntindtiny hwuntipg, dnnbih dbe L dingund wjuwhuh wndjwiubn, huswyhupp tu
ghwnbihpp, thnpép W dwpnyuihu nuwnnnnuyginiup’ unwuwny |hndhu Yhpwntih
wwuwnwufuwuubp: Uywmhdubph wynpundbih punpnygjuu bwywnwlhp ubpnpnnp
hwdwp  wnwybGugnyu  wprynitup  unwuwnu dhndwd  npnpwyh  pwuwyh
pwdubiinndubipnud uwhunwih hwwnwgnudu E:

Uwnbuwfununygjwtu  hpduwlwtu  npnypubpu nu unwgywd  wpryniupubipp

wpuwgnyt Gu htnhuwyph htinlyw| hpwwwpwynwubpned.

1.
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XOCCEWH AMY3AJ MEXJTAPA KA

OIITUMAJIBHOE HHBECTUPOBAHUE HA NTPAHCKOM PBIHKE
KAITUTAJIA ITYTEM UCITIOJIb30OBAHUSI HEUPOHHBIX CETENA U
TEOPUU HEHETKHUX MHOKXECTB

I[I/ICCGPTB.HI/IH Ha COUCKaHHEC yquoﬁ CTCIICHN KaHIUIAaTa SKOHOMHUYCCKUX HAYK 110 CIICHUAJIbHOCTH
08.00.02 — “OxoHOMUKA, YIIPABICHUE XO3SMCTBOM H €r0 OTPaCIsIMU .

3ammra quccepranuu cocroutes 24-or mapra 2017r. B 1500, Ha 3aceanny Crieranu3upoBaHHOTO
cosera 015 BAK PecryGrukn ApmMeHust o 5KOHOMUKE, JieiicTBytolero B EpeBanckom
rocyIapCTBEHHOM YHHBEpcHTeTe, 1o aapecy: 0009, r. Epepan, yi. X.AOoBsiHa 52.

PE3IOME

Kannran cunraercst oqHUM U3 CaMbIX BaKHBIX SKOHOMUUYECKUX PECYPCOB, IMEHHO
[IOATOMY 3KOHOMHCTBI TOCTOSIHHO HIIYT CHOCOOBI, YTOObI HAWTH €ro ONTHUMAaJIbHOE
UCIIO/Ib30BaHNE. VIHBECTULIMOHHBIN MEHEDKMEHT TAK)KE BAXKECH B KOHTEKCTE ITOIXO/OB,
KOTOPBIE HCIIOJIB3YIOTCSL Ul PACHpPENENIEHUs DKOHOMMYECKUX BBINOJ B LEAX
o0ecrieyeHusi BOIPOCOB COLIMAIBHOTO U HAKOHOMHYECKOTO pa3BUTHs. DHHAHCOBbIE
MHCTUTYThl U PBIHKA B Pa3BUTHIX CTpaHaxX (PYHKIMOHUPYIOT 3(P(PEKTUBHO,UTO UIPAET
BOKHYIO pOJb JUII 3KOHOMUKU 3TUX CTpaH, U B KOHEYHOM HTOre OOECIIEUMBAET HX
SKOHOMHUYECKHUH pocT. Ha (prHaHCOBBIX phIHKAaX AODKEH (DOPMHUPOBATHCS ONTUMATIBHBIHN
noprdenb MHBECTHLIMM, KOTOPBIA TIO3BOJUT MPOBOAUTH TOYHbIE MPOrHO3bl. C
UCIOIb30BAHUEMHENPOHHBIX CETEH M CHCTEMBI HEYETKMX MHOXKECTB JUISI NPOBEACHUS
UCCIIEN0BaHUI B cQepe MHBECTULMH, MOXKHO IPEAJIOKUTh ONTUMAJIBHBIN MOpPTQEb
MHBECTULIMHA [UI CTPaHbl, YTOMOCITY>KUTXOPOIIUM HH(OPMALMOHHBIM PECYPCOM JIJIsI
VHBECTOPOB.

OOBEeKTOM HCCIEAOBaHUS SABJSIETCS DPBIHOK Kamutana Mpana, a mpeamerom
UCCIICZIOBAHUSI -  YOPABICHWE ONTUMAIBHBIMM HHBECTULIMSAMH C TNPUMEHEHHEM
HEHPOHHBIX CETEU U TEOPUU HEUETKUX MHOXKECTB.

OCHOBHOM LIEJIBIO JUCCEPTALMOHHON pabOThI SIBIIAETCS pa3pabOTKa MpeUI0KEHUI
0 (OPMUPOBAHUM ONTUMAIBHOIO MOPT(ENs MHBECTULMIA C IIPUMEHEHHEM HEHPOHHBIX
CeTe M METOOB, IPEAIaracMbIX TEOPUEU HEUETKUX MHOXKECTB U HMHCTPYMEHTOB
YIPaBJICHNS UHBECTULIMSAMHI Ha OCHOBE HCCIIE0BAHMS phIHKA Kanurtana Mpana.

Jis  obecrieyeHHss  BO3MOMKHOCTM — PELIEHHS  IIOCTABIEHHOM  LENA B
JHUCCEPTALIOHHON pabOTE MOCTABIIECHBI CIIEIYIOIIHE 3aJauu:

e cclenoBaHue pblHKa Kanuraia Mpana;
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® CCIICZIOBaHHE HEWPOHHBIX CETed M TEOpPUM HEYETKHX MHOMKECTB B JEJe
yIpaBJieHHUsI THBECTULIUSAMU;

® M3y4YEHHUE METOZOB POrHO3UPOBAHNS CTOMMOCTH aKTHBOB HA PhIHKE KaluTaja
Hpamna;

e BbOOp MeTOO0B  (OPMHUPOBAHUS W YIOPABICHUS  ONTHUMAIbHBIM
noprdeneM KamuTaga Ha HPAHCKOM pbIHKE M omnpeaeneHue 3PQPeKTrBHON (HopMbI
YIIPaBIICHHUS;

® U3y4yEeHHE METOJIOB OLICHKHU MOPT(es MHBECTULMI Ha phIHKE KanuTania Mpana.

TeopeTnueckoi M METOIOJIOTMYECKOM OCHOBOM I MCCIICIOBAHUS SIBJISTFOTCS
MyONMMKAMK MEXIyHApOAHBIX (DMHAHCOBBIX OpraHW3alui, 3apyOeKHBIX aBTOPOB H
uccienoBaresiel O COCTOSHMM (DMHAHCOBBIX PBIHKOB W METO/AAX  YIpaBIICHUS
MHBECTHULIMSAMH, a TAK)KE aHAIUTHYECKHE PA0OThI O COCTOSHUM pbIHKA KarnuTana Mpana.
JUIi WccnenoBaHusl HCHONB30BAICA CTATHUCTUYECKUM W aHAIMTUYECKUM MaTepual
MEKIYHAapOIHBIX M MECTHBIX HMCTOYHMKOB. HopmaTuBHOW 0a30il Al HMcciienoBaHUs
SIBUJIMCh HOPMAaTUBHO-IIPABOBBIE AKTHI, OTHOCAIIMECS K PETYJIMPOBAHUIO PhIHKA KalIUTala
Ucnamckoii Pecrry6mmku Mpas.

OCHOBHBIE HAy4HbBIE PE3YJbTaTbl HCCIECNOBAHUS HMMEIOT TEOPETUUECKOE MU
NPaKTUYECKOE 3HAYCHHE, HAyYHAass HOBU3HA KOTOPBIX 3aKJIFOYAETCS B CIIEAYIOLIEM:

> 000CHOBaHa HEOOXOAUMOCTh MCIIOIB30BAHUSI HOBBIX METOJIOB YIPAaBIICHUS
MHBECTULIMSIMU U TIOCTPOEHUSI ONTUMAJIBHOIO MOPTQENs] MHBECTULIMM, OCHOBAHHBIX HA
NPUMEHEHUU HEWPOHHBIX CETEW M CUCTEMBbl HEYETKHUX MHOMKECTB, 4 TAK)XKE BBISBIICHA
3(QPEKTUBHOCT, HOBBIX METOJOB [0 CPaBHEHUIO C KJIACCHYECKUMHM METOJaMH,
UCIIOJIb3yEMBIMH B HACTOSIIIEE BpEMS;

> C IeNbI0 TOBBIMICHUS I(PPEKTUBHOCTH HHBECTUIIMOHHBIX PEIICHUN Ha
ppIHKEe KanuTana MpaHa mnpemtokeH HOBBIM KOMIUIEKCHBIA TOAXOX JUISI OLICHKH
JOXOJHOCTU HMHBECTHLIMH, KOTOPBI YYWUTBHIBAET HE TOJBKO (DPMHAHCOBBIE PE3YJIbTAThI
KOMIIaHUM 3a MpOILEAIINM TepuoA, HO U TeKyllee (PUHAHCOBO-IKOHOMUYECKOE
COCTOSIHME KOMITAaHUH, & TAKIKE CTPATETHIO IEATEIBHOCTH;

> C MNPUMEHEHHEM HEMPOHHBIX CETEM W TEOpPUM HEYETKHX MHOXKECTB
IpOBEZEHa NPOTHO3HAs OIEHKA AKTMBOB HECKOJBKUX aKLIHUOHEPHBIX OOIIECTB IS
JeATEIbHOCTH Ha phIHKE KanuTaia MpaHa, Ha 0CHOBE KOTOPOW BBICTPOEHBI ONITUMAIbHBIE
nopTdemny akIuii ATUX KOMITaHUH.

[IpakTudeckoe MpUMEHEHUE Pe3yIbTATOB JUCCEPTALMOHHON pabOThI 3aKIIF0YAETCS
B TOM, YTO €€ pe3yJIbTaTbl MOTI'YT MPUMEHATHCS JJISl PEryJIMpOBaHUsl PbIHKA KaruTajia B
Ucnamckoit Pecniyonmuke MpaH, a Takke MOIYT HCIOJIB30BAaThC KOMITAHUSIMU,
JEUCTBYIOIMMH Ha JAHHOM PBIHKE.
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SUMMARY

Capital is one of the most important economic resources thatare why economists
are constantly looking for ways to find its optimal use. Investment management is also
important in the context of the approaches that are used for the distribution of economic
benefits in order to ensure the issues of social and economic development. Financial
institutions and markets in developed countries function effectively, it is important for the
economy of these countries, and ultimately provides them with economic growth. In the
financial markets should be formed an optimal portfolio of investments that will enable an
accurate forecasts. With the use of neural networks and fuzzy sets system for investment
in research, it is possible to offer an optimal investment portfolio for the country that will
be a good resource for investors.

The object of study is the market for Iran's capital, and the subject of study -
management of optimal investments with the use of neural networks and fuzzy set theory.

The main aim of the thesis 1s to develop proposals for the formation of an optimal
portfolio using neural networks and methods offered by the theory of fuzzy sets and
investment management tools based on capital market research in Iran.

To be able to solve the purpose in the research the following tasks are taking into
consideration:

> capital market research of Iran;

> study of neural networks and fuzzy sets theory in investment management;

> study the methods of predicting the value of assets on the market capital of
Iran;

> choice of forms and methods of management optimum capital portfolio in
the Iranian market and identifying effective forms of governance;

> learning portfolio assessment methods on the market capital of Iran.

Theoretical and methodological basis for the study is the publications of the
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international financial organizations, foreign authors and researchers about the state of
financial markets and investment management practices, as well as analytical works on
the state of the capital market of Iran. For the study used statistical and analytical materials
of international and local sources. The normative basis for the study was the regulations
related to capital market regulations of the Islamic Republic of Iran.

Main scientific results of the study have theoretical and practical significance,
scientific novelty of which is as follows:
> the necessity of using new investment management techniques and construct

the optimal portfolio based on the use of neural networks and systems of fuzzy sets and
identified the effectiveness of new methods compared to conventional methods used at
present;

> to increase the efficiency of investment decisions on the capital market of
Iran proposed a new comprehensive approach to assess the return on investment, which
takes into account not only the financial results of the company for the past period, and the
current financial and economic condition of the company, as well as business strategy;

> using neural networks and fuzzy sets theory held predictive estimate of
assets of several joint-stock companies for the activity in the market of the capital of Iran,
on the basis of which build an optimal portfolio of shares of these companies.

Practical application of the results of the thesis lies in the fact that its results can be
used for capital market regulation in the Islamic Republic of Iran, as well as may be used
by companies operating in this market.
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