Matematika ir statistika
prekyboje

raudys.com/kursas



Turinys

Susipazinsime su skaiCiavimais, daznai
atliekamais prekyboje

Vidurkis ir standartine deviacija
Sarpo santykis

Praradimai

Koreliacijos

FIFO / LIFO skaiciavimo metodikos



Normalinis pasiskirstymas
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Momentai

1. Vidurkis

. Standartinis nukrypimas

. Asimetriskumas (angl. skewness)

4. Kurtosis



Pasiskirstymai
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00G investicija
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PVZ

round(10000 ./ d.close(1)) =52
pnl = (d.close —d.close([1 1:end-1]))*52

mean(pnl) = 11.31

* std(pnl) = 490.62

m = sum(pnl) / length(pnl);

s = sqrt(sum((pnl -m).A2) /
length(pnl));



Konvertavimas | metinius
rezultatus

Prekybos ataskaitose rezultatai yra metiniai

Daznai reikia konvertuoti is
dieniniy/ménesiniy i metinius

Vidurkis dauginamas is laiko vienety metuose
STD — dauginama iS SQRT LVM

Néra tikslu, nes laiko eilutés néra normalinés
Bet taip jau visi daro ©



PVZ.:

/*v" round(10000 ./ d.close(1)) =52
C e/ mean(pnl) = 11.31
17 i std(pnl) = 490.62

OOG investicija

' METINIS:
w4 mean(pnl)*252 = 2850.56
T std(pnl)*sqrt(252) = 7788.42
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Sarpo santykis

R—R;  E[R-R{

AKA Information ratio 1 r

Labai populiarus
Santykis tarp grazos ir standartinio nuokrypio
Nesikeicia, jei kinta svertas

Sharpe =1 - gerai
Sharpe = 2 — |abai gerai



OOG investicija
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PVZ

round(10000 ./ d.close(1)) =52
mean(pnl) = 11.31
std(pnl) = 490.62

METINIS:

mean(pnl)*252 = 2850.56
std(pnl)*sqrt(252) = 7788.42
sharpe(pnl) = 0.3659



sharpe = 0.80184 sharpe = 1.5854
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Kiti rodikliai

e Pelno faktorius (angl. Profit factor)

— Pelningi sandoriai / nuostolingi sandoriai

e Sortino santykis (angl. ratio)

R-T

— Graza / negatyvaus nukrypimo  s=-"—-

* DD grjztamasis santykis (angl. return ratio)

— Kiek sugeneruota pelno lyginant su didziausiu
praradimu
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Praradimas (angl. drawdown)

* Svarbus faktorius prekyboje
* Dazniausiai vartojami terminai:

— Maksimalus praradimas (procentais)
— Laikas iki atsistatymo (ménesiais)



http://www.managedfutures.com/program_performance.aspx?fundtype=&productld=18699

Winton Capital Management Ltd
Diversified Trading Program

Performance Statistics

Total Return

Annualized Return
Annualized Std. Deviation
Correlation

Sharpe Ratio (rf=2.5%)
Worst Month

Date of Worst Month
Worst Drawdown

Date of Worst Drawdown

Program
646.69%
13.03%
16.82%

0.63
-12.97%
101997
-25.73%
10401 - 2102

Mote: Estimates appear in ifalics. All performance data is since program inception.

SP500 TR
179.53%
6.43%
15.82%
-0.03
0.25
-16.80%
10/2008
-50.95%
10407 - 2109

Date Range: 08/97 - 0214

Alteqgris 40
137.46%
5.38%
10.26%
077
028
-T77%
1142001
-15.74%
4/11-9M13
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Manager Rankings**

Show Programs Ranked By

: DATE RANGE:

established [E] over the last 60 months v = RAMNK 10/09 - 0914

Program Inception  Snapshot  AROR  YTD WODD ‘I“_;::.l";
1 (@ E Transtrend B.\.: Diversified Trend Program - Enhanced Risk USD 011955 :" 1.75% 1060% -13.861% 5191.00
2 {00 £ Aspect Capital Limited: Aspect Diversified Program *QEP* 1215998 w 1.55% 668% -Z2221% 4711.00
3 (0 £ Campbell & Company, Inc.: Campbell Managed Futures 0419283 i" 4.42% 6.77% -1226% 3,409.00
4 i © Quanttative Investment Management, LLC: Global Program *QEP* 1052003 i -0.86% -5.85% -12T71% 154600
5 (0 E Amplitude Capital AG: Amplitude Dynamic Trading Fund *QEP* *CLSD* 062005 { ff 1.37% 0.00% -12.81% 035.57
6 {1y © Wilburn Corporation: Diversified Program 02M97FF ....-_ﬂ-" 1.25% 14.08% -22.84% 755.00
§ (¥ £ FORT LP: FORT Glokal Contrarian *QEP* 1042002 ™ 13.23% 7.41% -5.67% B857.25
8 (& © Amplitude Capital AG: Amplitude Klassik Fund *QEP* 09/2009 1.65% 7T.EE% -1532% 620.60
9 @ Esﬂédidgfgrﬂrliflggsrlﬁtélggg Aszzet Management: 154N Systematic 06/2001 2 150 28 01%  _34 799 540 00
10 G ¢ Quantica Capital AG: Quantica Managed Futures*FRN® 012005 5.40% 6.21% -5.83% 561.00
11 O E Welton Inwestment Corporation: Global Directional Portfolio *QEP* 062004 0.84% 18.06% -33.18% 411.00
12 @ Rﬂ:ﬁfﬁfﬁ'ﬂ'ﬂﬁf&gﬁm"t- e 11/1984 11.09%  1130% -27.49%  379.00
13 (O E Alder Capital Limited: Global 20 Program 0272001 208% -1287% -2251% 372.00

14 G © Revolution Capital Management, LLC: Mosaic Institutional Program *QEP*  09/2009 -2.24% -4.79% -2234% 362.00

15 @ *TIELIEDPE Investment Advizsors, LLC: Trigon Dizcretionary Macro Program 02/2007

16 @ EPEE?QFHC*UI'[FRET‘T*W Management (Pte) Ltd.: Rhicon Strategic Currency 0172004

0.56% 287% -13.10% 359.79

2.73% 6.68% -8.57%% 325.00



Didziausias praradimas
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Kaip lengviau skaiciuoti
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Koreliacijos koeficientas

cov(X,Y)  El(X — px)(Y — py)]

Tx Oy Tx Ty

pxy =corr(X|Y) =
Parodo, kaip panasios laiko eilutés

Dazniausiai siekiama sukurti portfelj su kuo
maziau koreliuojanciais instrumentais

Atsiranda kur nebuvo
Pradingsta kur buvo






Koreliacijos koeficientas

* Nurodo kaip juda 2 instrumentai vienas kito
atzvilgiu
* Jeigu juda
— sinchroniskai = 1
— atvirksciai vienas kitam = -1
— nepriklausomai =0

* SVARBU: paprastai koreliacija matuojam nuo
kainy pokyciy
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corrcoef 1
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corrcoef 0.049055
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BP vs XOM, corrcoef 0.66992
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MSFT vs IBM, corrcoef 0.0001728
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Kiek uzdirbo

* Pirkau 200 akcijy uz 100, pardaviau uz 150,
Komisiniai - 0,01 dolerio
(150-100-0,01*2)*200 = 9996

* Pirkau sausio pradzioje uz 100 pardaviau kovo
pabaigoje uz 110, koks metinis pelningumas?



Ateities pinigy verte

Kiek vertas 100 USD uz 1 metuy, kai LIBOR=5% ?
(paskolink 100 USD metams)

100/(1 + 0.05) =95.2381
Gerai, skolinu 95.24 o atiduosi 100

Kiek bus vertas 100 USD uz 1 metuy, kai LIBOR=5% ?
100*(1 + 0.05) =105
Arba skolinu 100 o atiduosi 105



Palukanos per 6 metus

Padéjau j bankg 100 USD su 5 proc.
nalukanom su reinvestavimu

Po SeSiy mety gausiu
100*(1.05)"6 = 134.0095640625



Kiek pinigy reikia prekybai

» Kai galimas svertas/prekyba su marza, galima
didinti pelng tik nezinia, kiek lenkti lazda

* Tenka matyti pagyru su 1000 proc. pelno
— Parodo apie prastg rizikos valdyma

e Kur yra svertas, reikia mokeéti valdyti rizika
(neveltui ateities sandoriai yra prof. invest.)
— Galima apriboti svertg pagal didziausig praradima
— Galima apriboti svertg pagal STD
— Margin to equity (ateities sandoriuose)



Kiek pinigy reikia prekybai

e Standartinis ,,Hedge Fond” lygis yra 10-15%
STD, svertas 4

* 10 % STD PVZ: jei sistema rodo, kad metinis
STD yra 100k tai tokiai sistemai reikia 1m

* 5% DD PVZ: jei max DD yra 46k tai reikia 920k



Skaic¢iavimo metodika

LIFO
~IFO
Pagal rinkg (angl. Mark to market)

Compounded return — su reinvestavimu



Pabaiga



