IcNoNb30BaHME METO4a FMaBHbIX KOMNOHEHT MPU NOCTPOEHUM
DbIHOYHO-HENTPAIbHbIX TOProBbIX CTPATETNN

Huknta Anekcenuyk



B3aMMOCBA3b MeXay aKTUBaMM.

RETURNS
RTSi SBER GAZP LKOH VTBR ROSN

RTSi 0.8362 0.6336

SBER 0.8362 0.6845

GAZP 0.6336 0.6845 0.6524 0.5671 0.6864
LKOH 0.6524 0.6745
VTBR 0.5671

ROSN 0.6864 0.6745

3aMeTHa CMNbHAA NMHENHAA B3aMMOCBA3b aKTMBOB.



PbIHKOM ABUKYT QaKTOPBbI.

MpocTeliwan pakTopHasa moaenb ANA AOXOAHOCTEN aKTUBOB:
* P —4YMCNO aKTUBOB

* M < p—Konmyectso GpaKTopos

* — 00OXOA4HOCTU aKTUBOB

* F— ¢akTopbl, 06BACHAOWME COBMECTHbIE ABUMKEHNA aKTUBOB

* [ - Ko3adpdULMeHTHI

e T- HeKoppenpoBaHHble YaCTHblE KOMIMOHEHTbLI A4O0XOA4HOCTHU

m
1 = ,Bl'ka‘Ffi, l=1,,p
k=1



Y10 TaKkoe paKTopbl N KaK UX BbIYUCAUTD.

» dakTopbl = NnopThenu ns bymar

p
Fi=21 leT'l, j=1,..,m
=1

* PaKTopbl BbluMcnaTcAa npu nomoum PCA.

« W € RP*P - maTpuua Becos, nosydyeHHas npu nomotm npoueaypb! PCA.



OcHoBHble ceouncTBa PCA.

Yncno akTMBOB P > M uncna GpakTopos.

PCA cTpounT paKTOpbl U1 OPTOroOHa/ibHble NPOEKLMM aKTUBOB Ha HUX.
m

N = ,Bika‘l‘?”v'i, i:1,..,p
k=1

p
F}:Zl leT'l, ]:1,..,m
=1

3TK npoeKkuumn byayT ABNATbCA KoadduumeHTamm S ana mogenu.

dakTopbl (NopTdhenn) HeKoppennpoBaHbl Mmexay coboi:
cor(F;,F;) =0, i#j
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OcHoBHble ceouncTBa PCA.

B pamkax Mmoze iy nepBbiv GaKTOp F; 00bSICHSIET CaMble CUJIbHbIE COBMECTHbIE JIBUKEHUS
aKTUBOB.

®dakTop F, 00'bsICHSIET CaMble CUJIbHbIE COBMECTHbIE JIBUXKEHUSI aKTHBOB, KOTOPbIE HE CMOT
00BSAACHUTD PaKTop F;.

dakTop F,, 00bSICHIET CaMble CUJIbHbIE COBMECTHbIE IBUKEHHS aKTUBOB, KOTOPbIe HE CMOTJIU
00BACHUTHL paKTOphl Fi, F5, ..., F,_q.

m
1 = ) 1,8ika+ri, i=1,..,p

p
P}':zl 1leT'l, j=1,..,m



OcHoBHble ceouncTBa PCA.
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OcHoBHble ceouncTBa PCA.

e dakTop (nopTdhens), 06BACHAIOWMIM CaMble CUNbHbIE COBMECTHbIE ABUKEHMUSA
aKTMBOB, ONUCbIBaeT obLuee noBedeHNe BCEX OPUTUHANBHBLIX KLU N MOXKET
CNYXWUTb aHANOTOM UHAEKCY 3TUX aKLUUMN.
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Toprosasa cTpaterma 1.
* cxoaHble aaHHbIe: ueHbl akumnt SBER, GAZP, LKOH, VTBR, ROSN.

e k- noptdens, 06bACHAOWNMN MEHbLUE BCErO COBMECTHbIX ABUMKEHWIA:
O < Opyq <+ < 0.

* MapameTp: annHa okHa lookback pna pacyeta nopTtdensa E,,.

* ToproBanncb OTKNOHEHUA OT fair price = SMA(E,, (t), lookback).

* [Tonyymnca «ctauMoHapHbIN NpoLecc»



Cnpeg (E,, (t) — fair price(t))

Beca noptdena nepeoueHuBanunch pas B lookback aHen.
[NA KaXoro TOproBoro AHA BbIMMCAAJICA SSCOre.

s(t)

_ (Fn(t) — fair price(t))

O (L)

)

ecnu s(t) > threshold — ocywectenanacb npogaxa,
ecnu s(t) <-threshold — ocywiecteBnanacb Nnokynka.
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Ferformance (log)
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Pe3ynbTaTbl cTpaTernm 1

sharpe 1.41
sortino 2.47
annualized return 0.11
volatility 0.082
maximum drawdown 0.07
MAR ratio 1.66

* MAR = annualized return / max drawdown



Toprosasa cTpaTterma 2.

* NcxooHble aaHHble: ueHbl akumi RTSi, SBER, GAZP, LKOH, VTBR, ROSN.

F;- nopTtdenb, 06bACHAOLWNIN Camble CU/IbHblE COBMECTHbIE ABUMKEHMA aKTUBOB.

(Fy, = Z?:1W1lrl s Om < Op—q <+ < 04)

[lapameTpbil:
1)anvHa okHa lookback pna pacuyeta noptdena Fy,
2) ANIMHA OKHa Ana AnnHHoro SMA,
3) AZIMHA OKHa Ana KopoTkoro SMA.

ToproBanuncb oTknoHeHunA RTSi ot F; = (RTSi - Fy).
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Toprosasa norvkKa

e Beca nopTtdens nepeoLeHNBaINCb B CKONb3ALLEM OKHE.

* [1nAa Ka*Koro ToproBoro gHA cpaBHuBanmncb gamHHoe SMA u Kopotkoe SMA .

ecnn ganHHoe SMA > KopoTkoe SMA — kynuTb noptdensd F;, npoaatsb RTSi;
ecnn ganHHoe SMA < KopoTkoe SMA — npoaatb noptdens F, kynutb RTSI;

OaHoypoBHEBasA TOProsasa N0rnKa.



Trading Performance:
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1651800

Ferformance {log)
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Performance Numbers

Sharpe Fatio
Sorting Hatio
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Walatility (prody)
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AR Ratio
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0.8053
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Pe3ynbTaTbl CTpaTernmy 2

sharpe 0.8
sortino 1.35
annualized return 0.087
volatility 0.11
maximum drawdown 0.13
MAR ratio 0.68

* MAR = annualized return / max drawdown



