pOina-JleBiHCOHA Ta IHHOBALIiHUI anroput™, HasexeHi B mpaui IL
Bbpoksena, P. [leBica [5] OTpI/IMaHl pe3ynbTaTH MOPIBHSHO 3 MPOTHO-
3HUMH 3HAYCHHSMU BIJIIOBIIHUX MOKA3HUKIB, OTPUMAHUMH 3a JOIIO-
MOTOI0 KOPEJSIiITHO-perpeciiHoro aHaizy, METOIUKA SIKOTO HaBeze-
Ha B miparii B. €neiika, P. bomnapa i M. Jlemunmus [6].
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ESTIMATION OF THE GLOBAL MINIMUM
VARIANCE PORTFOLIO IN HIGH DIMENSIONS

The global minimum variance portfolio plays an important role in
investment theory and practice [1, 2]. This portfolio is widely used as
an investment opportunity in both static and dynamic optimal portfo-
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lio choice problems. Although an explicit analytical expression for the
structure of the GMV portfolio weights is available in literature, the
estimation of the GMV portfolio appears to be a very challenging
problem, especially for high-dimensional data [3-6].

We deal with this problem in the present paper by deriving a feasi-
ble and robust estimator for the weights of the GMV portfolio when
the distribution of the asset returns is not prespecified and no market
structure is imposed. We construct an optimal shrinkage estimator for
the GMV portfolio which is optimal in the sense of minimizing the
out-of-sample variance. An analytical expression for the shrinkage in-
tensity is obtained which appears to be a complicated function of the
data and the parameters of the asset return distribution. We deal with
the later problem by determining an asymptotically equivalent quan-
tity of the shrinkage intensity under high-dimensional asymptotic. We
estimate this asymptotically equivalent function consistently by apply-
ing recent results from random matrix theory. This is achieved under
very weak assumptions imposed on the distribution of the asset re-
turns. Namely, we only require the existence of the fourth moment,
whereas no explicit distributional assumption is imposed. Moreover,
our findings are still valid if the spectrum of the population covariance
matrix is bounded or unbounded. As a result, the suggested method
can be applied to heavy-tailed distributed asset returns as well as to
asset returns whose dynamics can be modeled by a factor model
which is a very popular approach in financial and econometric litera-
ture. Finally, using simulated and real data, we compare the optimal
shrinkage estimator for the GMV portfolio with existing ones. The
theoretical findings as well as the results of the Monte Carlo simula-
tions and an empirical study show that the suggested estimator for the
GMYV portfolio weights dominates the existing estimators in the high-
dimensional case.
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BoxeHko A. C.
K.€.H.

PoeHko B. B.
K.€e.H.
CymcbKuli OepxxasHull yHisepcumem

MOJEJIIOBAHHA B3AEMO3B’A3KY
MDK MAMHOBOIO HEPIBHICTIO HACEJIEHHA
TA ®IHAHCOBO-EKOHOMIYHUM PO3BUTKOM KPAIHU

Coepa (iHaHCOBUX BIJHOCHH BHCTYNAE KIFOYOBHM CIEMEHTOM Y
3a0e3MeyeHHI MaKPOEKOHOMIYHOT cTabiIbHOCTI JIep)KaBH Ta MiATPHM-
ki 106po0yTy HaceneHHs. OCHOBHOO MPOOIEMOI0 OCTaHHIX JIECSTH-
JIiTh, SIKA BIACTHBA KpaiHaM 3 PI3HUM piBHEM ()iHaHCOBO-CKOHOMIY-
HOTO PO3BHTKY, € HEPIBHOMIPHICTh PO3MOJILTY T0X0AiB HaceneHHs. Ha
CBOTOJIHI B KpaiHax, 110 BXoAATh 10 OpraHizalii eKOHOMIYHOTO CITiB-
poOITHUIITBA Ta PO3BUTKY, Hoxoxau 10% Haiibararmoro HacejleHHS
nepeBuIyoTh qoxoau 10% Haitbignimoro HaceneHus B 9,6 pasu, To-
ni sk e B 1980-x pokax gaHe criBBimHOIIEHHS cTaHOBWIIO 7:1 [1].

MaiiHOBY HEpiBHICTh HACEJICHHS AOIUIBLHO PO3IIISIATH SIK KOMILIE-
KCHY JAMHAMIYHY CHCTEMY, sIKa 3[aTHa 3MIHIOBATHCS IIiJ{ BIUIMBOM Pi3-
HUX YHMHHVKIB. PiBeHb HEPIBHOMIPHOCTI PO3IOALTY JOXOIB Y BiANOBI-
AHIH KpaiHi CBITI 3aJICKUTh BiI KOMIUICKCY (DaKTOpIB, OCHOBHHMH 3
SKHUX €: YAOCKOHAJICHHS MEXaHI3MYy PO3IMOJALTY pEeCypciB Ta IiJBHUIICH-
HS €(DEeKTHBHOCTI 1X BHKOPUCTAHHS, CTPIMKE BIPOBAPKEHHS TEXHOJIO-
riif Ta IHHOBAIIMHOI TeXHIKU y Pi3HI cepu KUTTS CYCIUIbCTBA, TIOCH-
JeHHs (hiHaHCiami3aIli eKOHOMIKH, IHTEJICKTyalli3allis BUPOOHUIITBA Ta
MIABUIIEHHS BUMOT J0 SIKOCTI 3HAaHb Ta HABUYOK po60q01 cunu [2, 3]

Y pamKkax 1aHOro JOCIII/KCHHSL BUPILICHO OLIHUTH B3a€MO3B 530K
MK MaifHOBOIO HEPIBHICTIO HACEJIEHHS Ta CTAHOM DPO3BUTKY (iHaH-
COBO-€KOHOMIYHHUX BIJHOCHH Ha MPHUKJIaJll OKpeMUX KpaiH cBiTy. Jlis
aHaJTi3y 3ampONOHOBAHO OOpaTH PO3BUHYTI KpaiHHW 3 PI3HHUX Teorpa-
¢iyHMX perioHiB cBity , a came 3 Amepuku (CLLIA, Kanana), 3axigna
ta LlenTpansHa €Bpora (Himewunna, BenukoOpuranis, [lBemis, Ho-
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