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* Norit atlikti tyrimy ir publikuoti. Gal doktorantura?



Turinys

Kaip panaudoti markowitz portfeliui kurti
Kaip panaudoti empirikg portfeliui kurti ..

“Zero lag” filtrai (slenkantys vidurkiai)
Krizé 1987
Krizé 2007-2011



Techninés problemos prekyboje

* Automatizuota prekyba néra visiskai
automatizuota nes kartais :
— Dingsta duomenys
— Duomenys veluoja
* Sandoriai nesuveikia nes birza buna uzdaryta

— Néra rysio su prekybos serveriu

* Negali nutraukti issiysto sandorio, nezinai ar sandoris buvo
jvykdytas

— Brokeris turi problemy ir nevykdo sandoriy

— Krizinémis dienomis serveris nesugeba apdoroti
duomeny pakankamai greitai



Sistemy kurimas

Pamatai pasikartojantj rinkos elges;j
Pabandai jj surasti grafike
Pabandal jj suprogramuoti

Pabandai optimizuoti kad rasti gerus
parametrus

Pabandai pakartoti daug karty ir sudélioti
portfelj



Save koreguojantys slenkantys
vidurkiai
Paprasti slenkantys vidurkiai

suglotnina duomenis “"l"
Naudoja skirtingus svorius ;; I“lll..

skirtingom dienom :
Duomenys buna suglotninti j_
Bet atsiranda uzdelsimas : ||“""""
] : Illlll;

Galima atlikti korekcija kad |
uzdelsimo nebuty ““
f.ll |
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MA su korekcijom

e Labiau atitinka duomenis, bet

e Kai pasikei€ia trendo kryptis smarkiai
nukrypsta

%% correction
mal = mavg(dl.close, 63, 'first');
ma2 = mal + mavg(dl.close-mal, 63) ;

figure(2) ;clf;plot(dl.close) ;hold on;plot(mal, 'r') ;plot(ma2, 'k') ;grid on;
legend({'close', 'ma63', 'ma63 corr'});

title(['BP, ' datestr(min(dl.date)) ' to ' datestr(max(dl.date))])



SMA vs. SMA Corrected

impulse response
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sma
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\ \\\ %% impulse response
‘ AN z = zeros(1,300);
0.02/- | AN " z(150) = 1; p = 5;
‘ mal = mavg(z,63);
o.01 - /  ma2 = mal + mavg(z-mal,63);
figure (3) ;plot([mal;ma2]"');
| legend({'sma', 'sma corr'});
0 | // title('impulse response')
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Hull Moving Average

HMA(n) = WMA(2*WMA(n/2) — WMA(n)),sqgrt(n))

* Pirma dalis: 2*WMA(n/2) — WMA(n)
* Antra dalis: WMA( ,sqrt(n))
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Kalmano filtrai panasiai elgiasi

* http://credentiality2.blogspot.com/2010/08/si
mple-kalman-filter-example.html

* http://bilgin.esme.org/BitsBytes/KalmanFilterf
orDummies.aspx
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Black Monday (1987)

e Spalio 19, 1987
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Black Monday (1987)

Maksimalus kritimas per kelias dienas 33 %
Vienos dienos kritimas 22.6%
Atsistatinejo 2 metus

Kalté suverciama:

— Progam trading

* Tai jvairus stop’ai kurie rinkai krentant suveike ir
padidino kritimg

— Portfolio insurance
* Apsaugo portfelj nuo dideliy kritimy



Black Monday (1987)

 Portfolio insurance

— Draudimo firmos parduodavo apsaugg portfeliui
kad jis nenukris daugiau kaip 10 proc.

— Kai rinka krito draudimo firmoms reikéjo pasortinti
portfeliy akcijas ir tai inicijavo masinj pardavima
akcijy

* Nuo to laiko j akcijy prekyba yra jmontuoti
stabdziai, kurie stabdo prekyba jeigu rinka
krenta per greitai



Krize 2007-2011
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Krize 2007-2011

Kas sukélé krize?
— Kubilius? ©

CDS — pradzia
Auksas svertas visur

Véliau lavinos efektas

— Kai pradeda trukti pinigy
parduodama viskas

— StatArb sistemos
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GDP share of US Financial Industry
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Source: Philgpon, 2008

Leverage Ratios For Major Investment Banks




THE THEORY oF How THE FINANCIAL SYSTEM CREATED AAA-RATED ASSETS OUT OF SUBPRIME MORTGAGES

In the financial system, AAA-rated assets are the most valuable worked as long as mortgages all over the country and of all different
because they are the safest for investors and the easiest to sell characteristics didn't default all at once. When homeowners all over
Financial institutions packaged and re-packaged securities built on the country defaulted. there was not enough money to pay off all the
high-risk subprime mortgages to create AAA-rated assets. The system mortgage-related securities.
Mortgage
RESIDENTIAL MORTGAGE PAYMENTS | dufiwults
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Kaip sukurti pasyvy portfelj

Norime investuoti pasyviai j instrumentus

Galima naudoti ateities sandorius bet jie brangus
ir juos reikia “rulovinti”

Patogiausi ETF nes jie nedaug kainuoja

Kaip sukurti portfeli:

— Rankinis — rankomis parinkti nekoreliuotus
iInstrumentus

— Markowitz — naudojant mean/variance optimizacija
— Empyrinis — sudedant skirtingus instrumentus kartu



Likvidziy ETF koreliacijos
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Vaziuojanti j priekj analizé

(rolling forward/walk forward)

initial in sample period walk forward out of sample period
A A
s Y N
D GRS G R G G G R U
Y Y Y Y Y Y '
Z1 L3 Z3 Zm Im+1  Zm+2 Lm+k

e Mokoma ir testuojama daug karty
* Kiekvieng karta mokymo ir testavimo periodai
perslankami

e Sudéjus visus testavimo periodus gaunamas
vienas ilgas periodas



Vaziuojanti j priekj analizé

(rolling forward/walk forward)

e Pats geriausias metodas paziuréti kaip veikia
investavimas arba strategija

* Optimizuojam daug karty ir imamas oos periodas

All in sample Rolling forward 21d
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* Labai svarbu yra apribojimai
« Stai kas gaunasi jeigu néra apribojimy
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SV Description Exch | Last |A_&nvLine Sy Description Exch | Last |&_AnvLine S Description Exch | Last |&_AnvLine
SPY | S&P Dep Receipts ARCK [168.71 109913544 | 43 |SH  |Prosiares Trust Short 2P 500 [aRCH | 2870 2913049 |85 |WH  |ishares CORE sap Midcap ARCH 11994 451525
HLF | S&P Sel Financial Spdr Fund ARCH | 15995 47944568 | 44 |BMG [iShares MZC| Germany Index Fd - [ARCK | 2629 22741258 |86 |ILF  |iShares S&P Latin Am 40 Index | ARCH | 4259 475552
Bl |iShares MSC! Japan Index Fd ARCH | 12.05| 37892113 | 45 |PFF  [iShares S&F LS Pid Stk ldx Fo BRCK | 4094 206752587 ELD |WizdomTree EM Local Debt ARCH | 53.00 461905
EEM |iZhares MESCIEmerg Mt Index F | ARCK | 4342 37786087 | 46 (MDY |SE&P Midcap Dep Receipts BRCK 22052 2052856 | 88 |SHY |iShares Leh 1-3yr Treas B Fd o |ARCK [ 8445 4602385
Ml | iShares Russell 2000 Index Tr ARCY | 895.05| 35679327 | 47 |\WEA [“anguard MEC EAFE ETF BRCK | 3569 184577789 (CI  (iShs Lehman Intermediste Crot ARCH 11107 443123
@G | Powershares GOG Trust Series 1 |NASDe| 7412 | 27253366 | 48 | VNG | Vanguard REIT ETF BRCK | 7RSS 1TITEE2 90 |WEU |“anguard Intl FTSE World ex US |ARCH | 4561 430542
GO¥ |Market Vectors Gold Miners ETF | ARCK | 26.32| 23635462 [ 49 |MF  |iShares Russel 1000 Guth inde |ARCH | 7E13 [ 1654211 |81 |IMW |iShares S&P 500Barra Gwth Ind  [ARCK | 57.99 414999
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HLK | S&P Sel Technology Spdr Fund | ARCK | 3220( 17189512 | 51 |BAY |iShs MEC] S Korea Cap ldx BRCY | 5517 15700558 |93 |IEF  |iShares Leh 7-10yr Treas Bd Fd | ARCK [107 .50 365779
HLE |S&P Sel Energy Spdr Fund ARCY | 5205 | 14658823 |52 \VTI  [Yanguard Total Stock Mrkt ETF BRCK | G610 1540283 94 BIL | SPDR Barclays 1-3 Month T-Bill |ARCH | 4551 363144
KLl | S&P Sel Industrial Spdr Fund ARCH | 4420 14377283 |53 |PGH |Pwwrihrs Preferred Portfolio BRCK | 1485 1538587 |95 | VCSH|Yangd Short Term B ETF MASD, | 5054 347255
WD | Vanguard FTSE Emerging Markets | ARCK | 4355 | 13544161 | 54 |DVWY |iShares DJ Select Divid Index BRCK | BES9| 1400451 |96 R | SFDR DJWilshire Intl Real Ext ARCH | 4563 332629
EF& |iShares MSCIEAFE Index Tr ARCY | B3.05| 12925640 | 55 |YYM | Vanguard High Div Yield ETF BRCK | 5536 138977297 |vB  |“anguard Small-Cap ETF ARCH | 9629 325067
SLY |iShares Silver Trust ARCY | 2085 | 11595263 | 56 |VTV [Yanguard YWalue ETF BRCK | B9.56) 1167357 |98 |WGT |“angusrd Info Tech ETF ARCH | 7704 303204
YR |iShares D US RIE Index Tr ARCH | 7512 11377M0 |57 |BAH (iShares MEC Hong Hong lok P [BRCK | 20800 1152440199 |IVE  |iShares S&P S00/8arra Wal Ind ARCH | 7548 299903
& |iShares Gold Trust ARCY | 1316 11330420 | 558 DBC DB Commodity Index Tracking Fd  [BRCK | 2618 1141430 00| 1GE  |iShs G5 Matural Resources Fd ARCH | 4055 284620
UMG | United States Matural Gas Fund | &RCK | 2222| 10581635 |59 |EPP  |iShares MSCI Pac Index Fd BRCK | 4986 1063580 101 |WPL |“anguard FTSE Pacific ETF ARCH | B1.73 251717
SDS |UtraShaort S&P 500 ProShares ARCY | 3543 9727996 |60 DBA |PowerShares DB Agricofure Fod o [BRCK | 2555 1034681 02 MINT |FIMCO Enb Shrt Maturity ETF ARCH 101 51 227655
HLP | S&P Sel Conzum Staples Spdr Fu |ARCK | 41935 9368095 |61 (MM (iIShares Russel 2000 %8l Index [ARCK | 57 65 963152 1103 | YBR |Vanguard Small-Cap Value ETF |ARCK | 86.30 216495
F¥I  [iShares FTSE China 25 ARCY | 3506 9276517 |62 |BND |“anguard Total Bond karket ETF [BRCK | 8352 Q20850 104 M [iShares Russell 3000 Index Tr ARCH | 9925 21171
KLY | SEF SelHeslth Care Spdr Fund |ARCK | 4910 9246613 | 63 [LQD |iShares Boxx §nvesTogp Iny ARCH (12003 09471 105 | SHY |i=hs Lehman Short Tressury B |ARCK 11024 201924
KLU | S&P Sel Uilties Spdr Fund ARCY | 4030 9051742 |64 MO (iShares Russel 2000 Gthindex [BRCK 11346 886373 106 | SGOL[ETFS Gold Trust ARCH 133595 195095
TLT |iShares Leh 20+ %y Treas Bd Fd | &RCK [11705| 7435806 |65 WIS |Vanguard Div Appreciat ETF BRCK | B3A3 830052 107 [WO  [Wanguard Mid-Cap ETF ARCE | 9900 194521
KLB | S&F Sel Materials Spdr Fund ARCY | 4128 7047207 |66 \MVD (iShares Russel 1000 %al Index [BRCK | 8617 40003 105 MO [Market Yectors-Loribuziness ARCH | 54587 185270
BT |iShares M5! Tabwan Index Fo ARCY | 1417 B839575 |67 (TP |iShares Lehman TIPS Bond Fo BRCK 11952 835339 109 Bl [Vangusrd Intermediste-Term B |ARCK | 87 .42 185196
BWZ |iShares MSC) Brazil Cap Index ARCY | 5455 BTET003 | 65 EMB (iShs JPMorgan USD Emerging bkt [BRCK (11955 822831 1110 | SCE |[ishs MECIEAFE Sm Cap lne P |ARCK | 4601 183152
FAS |Financial Bull 3x Shares ARCY | 6980 6324936 69 MBB |(iZhares Tr Lhiman MBS Fx Brd Fd [SRCK 10735 03785 111 | WY [Wangusrd Large Cap ETF ARCH | 7644 175053
HLY | S&F Sel Consum Dizcretion'y Spo |&RCK | 5755| 5974680 [ 70 | ACWI|iShrs MSCTACWM lddx Fd MASDy| 5364 BE73ITI 12 |ICF  [iShares Cohen & Steers Riby Ma | ARCK | 9047 168570
USC |United States Oil Fund LP ARCY | 3421 5677350 | T |WBK [Yanguard Smal-Cap Growth ETF [BRCK 10529 BES17E 113 By [SFOR Barclays Intl Tress Bond - |ARCK | 5753 165724
W |iShares CORE S&P 500 ARCY ME7.E0| SB41605 |72 |MS  [iShares MidCap Value Index Tr ARCK | BO40 651551 1114 | [El iThs Lehman 3-7 “Year Treazury | ARCK [12353 165659
D& | SPOR O Industrial Average ETF | &RCK (15313 5503197 | 73 | AGG (iShares CORE Total US Bond Mkt | ARCH (11029 B21763 115 | RWR [ SFDR D) Wilshire REIT ARCH | 5513 164107
BWS | imhares MO SingaporeFreelin [ARCH | 1441 | 5347304 | 74 | AAX. [iIShrs MSCI Azia ex Japan ldx MASD, | BO.GE 299706 116 | WR |ishares Russel Midoap Indesx ARCH (13529 1449755
TBT |UtraShrt Lhman 20+ % Trea ARCY | B5.532| 5296656 | 75 |BSY |Vanguard Short-Term Bond ETF [BRCK | 8092 592240 M7 |MUB [iShs S&P MNational Municipal Bd - |ARCK 11051 133310
Buva, |iShares MESC Australiz index P |ARCK | 2655 48996295 |76 |OEF |iShares SEP 100 Index Fo BRCK | 7506 SETTIT 18 (WS [iShares SEF SmalCap 6008arrs | ARCK | 9521 131744
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S&P Dep Receipts

S&P Sel Financial Spdr Fund
iShares MSCIl Japan Index Fd
iShares MSCI Emerg Mkt Index F
iShares Russell 2000 Index Tr
PowerShares QQQ Trust Series 1
Market Vectors Gold Miners ETF
SPDR Gold Trust

S&P Sel Technology Spdr Fund
S&P Sel Energy Spdr Fund

S&P Sel Industrial Spdr Fund
Vanguard FTSE Emerging Markets
iShares MSCI EAFE Index Tr
iShares Silver Trust

iShares DJ US R/E Index Tr
iShares Gold Trust

United States Natural Gas Fund
UltraShort S&P 500 ProShares
S&P Sel Consum Staples Spdr Fu
iShares FTSE China 25

S&P Sel Health Care Spdr Fund
S&P Sel Utilities Spdr Fund
iShares Leh 20+ Yr Treas Bd Fd
S&P Sel Materials Spdr Fund
iShares MISCI Taiwan Index Fd
iShares MSCI Brazil Cap Index
Financial Bull 3x Shares

S&P Sel Consum Discretion'y Sp
United States Oil Fund LP
iShares CORE S&P 500

SPDR DJ Industrial Average ETF
iShares MSCI Singapore(Free)ln
UltraShrt Lhman 20+ Yr Trea
iShares MISCI Australia Index F
ProShares Ultra S&P 500

Mkt Vectors Oil Services ETF
iShares iBoxx S High Yield

Mrkt Vectors Junior Gold Miner
iShares MISCI Canada Index Fd
SPDR Barclays Hi Yid Bd ETF
Market Vectors - Russia
Vanguard FTSE Europe ETF
ProShares Trust Short S&P 500
iShares MISCl Germany Index Fd
iShares S&P US Pfd Stk Idx Fd
S&P Midcap Dep Receipts
Vanguard MSCI EAFE ETF
Vanguard REIT ETF

iShares Russell 1000 Gwth Inde
SPDR S&P Dividend

iShs MISCI S Korea Cap Idx
Vanguard Total Stock Mrkt ETF
PwrShrs Preferred Portfolio
iShares DJ Select Divid Index
Vanguard High Div Yield ETF
Vanguard VValue ETF

iShares MSCI Hong Kong Idx Fd
DB Commodity Index Tracking Fd
iShares MISCI Pac Index Fd
PowerShares DB Agriculture Fd
iShares Russell 2000 VVal Index
Vanguard Total Bond Market ETF
iShares iBoxx S InvesTop Inv
iShares Russell 2000 Gth Index

ARCX
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ARCX
NASDAQ
ARCX
ARCX
ARCX
ARCX
ARCX
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ARCX
ARCX
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37892113
37786087
35679327
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14658823
14377283
13544161
12925640
11595263
11377710
11330420
10581635
9727996
9368095
9276517
9246613
9051742
7435806
7047207
6839575
6767008
6324986
5974680
5677850
5641605
5503197
5347304
5296656
4996295
4740648
4490293
4313210
3705406
3692812
3636559
3368302
3154522
2913049
2274128
2067525
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1654211
1608365
1570058
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Vanguard Div Appreciat ETF
iShares Russell 1000 VVal Index
iShares Lehman TIPS Bond Fd
iShs JPMorgan USD Emerging Mkt
iShares Tr Lhman MBS Fx Bnd Fd
iShrs MSCI ACWI Idx Fd
Vanguard Small-Cap Growth ETF
iShares MidCap Value Index Tr
iShares CORE Total US Bond Mkt
iShrs MSCI Asia ex Japan Idx
Vanguard Short-Term Bond ETF
iShares S&P 100 Index Fd
iShares CORE S&P Small Cap
WisdomTree Emerging Markets
iShares Russell 1000 Index Tru
iShs Lehman 1-3 Year Credit Bd
Guggenheim S&P 500 Eql Wght
JPMorgan Alerian MLP ETN
Pwrshrs Financial Prfd Portf
Vanguard Growth ETF

iShares CORE S&P Midcap
iShares S&P Latin Am 40 Index
WisdomTree EM Local Debt
iShares Leh 1-3yr Treas Bd Fd
iShs Lehman Intermediate Crdt
Vanguard Intl FTSE World ex US
iShares S&P 500/Barra Gwth Ind
iPath DJ-AIG Commodity ETN
iShares Leh 7-10yr Treas Bd Fd
SPDR Barclays 1-3 Month T-Bill
Vangd Short Term Bd ETF

SPDR DJ Wilshire Intl Real Est
Vanguard Small-Cap ETF
Vanguard Info Tech ETF

iShares S&P 500/Barra Val Ind
iShs GS Natural Resources Fd
Vanguard FTSE Pacific ETF
PIMCO Enh Shrt Maturity ETF
Vanguard Small-Cap VValue ETF
iShares Russell 3000 Index Tr
iShs Lehman Short Treasury Bd
ETFS Gold Trust

Vanguard Mid-Cap ETF

Market Vectors-Agribusiness
Vanguard Intermediate-Term Bd
iShs MISCI EAFE Sm Cap Inx Fd
Vanguard Large Cap ETF

iShares Cohen & Steers Rlty Ma
SPDR Barclays Intl Treas Bond
iShs Lehman 3-7 Year Treasury
SPDR DJ Wilshire REIT

iShares Russell Midcap Index
iShs S&P National Municipal Bd
iShares S&P SmallCap 600/Barra
iShares S&P SmallCap 600/Barra
iShs GSClI Commodity-Indexed Tr
iShares Russell Midcap Growth
Vanguard Energy ETF

SPDR DB Intl Gov Inflation Pro
iShares S&P Midcap 400/Barra VvV
iShares S&P Midcap400/Barra Gt
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840003
835339
822831
703785
667379
665178
651551
621763
599706
592240
567737
561168
558755
557169
555644
553736
545434
526778
485733
481828
475552
461905
460285
443123
430842
414999
402135
365779
363144
347255
332629
325067
303204
299903
284620
251717
227688
216495
211711
201924
195095
194521
188270
185196
183182
175053
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168721
165689
164107
149785
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131744
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111574
109870

20421

86068

62286

55335



Pabaiga



