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Fuente: Escultura del toro de bronce en Wall Street.




Trading Algoritmico

* Trading basado en reglas y calculos matematicos — Codigo de Programacion
* Combina formulas complejas, modelos matematicos y supervision humana
* Ejecuta 6rdenes automatizadas (Mili 1/1000 o Micro segundos 1/1.000.000 USA)

Beneficios: Riesgos:
Precision y mejora de precios (Multi Mercado) Fallas del sistema

Mayor eficiencia tiempo/beneficio, compras Errores de conectividad
de alta frecuencia (HFT) (Real Time) Retrasos de tiempo o Latencia

Menores costos de transaccion Errores de programacion o disefio del
> Tiempo para Reaserch y relacion con clientes algoritmo

Disminuye el riesgo de errores de carga Demasiada complejidad
Elimina el factor emocional Falta de supervision

Test Stress, back, forward y simulacion Flash Crash (Ej: USA 2010)




Trading Algoritmico - Operatorias

MARKET MAKING

Generar liquidez a un producto (automatica)
Ponen puntas pasivas, de compra y/o de venta
Buscan oportunidades

MACHINE LEARNING

Uso de Data no-estructurada
Robo advisors segun perfiles de riesgo

AUTOMATIZACION

Operaciones de la mesa

Alto volumen (POV), Target de precio (VWAP,
TWAP), Pases, Cauciones, Ddlar, etc.
Rebalanceo de carteras / Cobertura / Mandato

INTELIGENCIA ARTIFICIAL

Quant Funds (Machine Learning) + Benchmarks
Deep Learnig — Correlaciones dinamicas ocultas

ESPECULATIVAS

Indicadores Técnicos y Sentimiento de Mercado
Seguimiento de Tendencias

Reversion de la media

Volatilidad
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Projections of future traffic for major programming languages Market Share of Algorithmic Trading by Asset Class
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https://stackoverflow.blog/2017/09/06/incredible-growth-python/

Ecosistema -
Mercados

Reglamento de Trading Algoritmico:
https://www.byma.com.ar/wp-

content/uploads/dIim_uploads/2020/02/BYMA-Reglamento-

de-Conectividad-DMA-Trading-Algoritmico-2020-02-26.pdf

& INTERFACES

ANBsA . EOMM@® API

A
£

Hup o Bloomberg REFINITIV [<
V/ o r
BACK BYMA
OFFICE/CORE — | OMS W BEOT
T
:'$BYMA  MATBA MAE MAV M. EXT
v ROFEX

Fuente: https://www.youtube.com/watch?v=ZeoQXcjRdFw

FIXPROTOCOL

INDUSTRY-DRIVEN MESSAGING STANDARD*™

MERCADOS™.
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APl de Trading

reMarkets Protocolo: REST D PRIMARY

IVI MATR'Z Mis Favoritos = & v NSikEs

A DMA ROFEX Opciones MERVAL Lider General Opcones RentaFija Letras Cauciones Cedears
Dolar USA Indice ROFEX 20 LEBAC BONAR 2024 Oro Petroleo WTI Soja Chicago Indice Soja Rosafé Soja Maiz Chicago Temero Pesos Novillo Pesos Ternero Do
Contrato CantCpra Cpra Via Cant Via unt Var Var.% Vol.Operado Ajuste Min Max
Délar USA Contratos; 569.636
255 40,075 40,130 18 40,120 -0,54 -1,33 % 22,4584 40,120 40,050 40,600 |
1.000 40,120 40,150 1.000 40,100 -0,56 -1,38 % 217.000 40,120 40,060 40,750 |
163 41,900 41,989 9 41,540 -0,58 1,32% 13.372 41,950 41,669 42,500 |
1.000 41,900 42,200 1.000 41,950 -0,55 1,29 % 63.000 41,950 41,750 42,100 |
1 43400 44,000 10 43480 047 A0T% 2426 43470 43245 44000 |
1000 43400 43500 1000 43470 048  109% 42000 43470 43350 4450 |
45 44850 44,900 218 44,900 0,55 4,21 % 8.022 44 370 44700 45450 |
1.000 44870 44,950 1.000 44,865 0,585 1,29 % §1.000 44,870 44,800 44 950 |
20 46,450 46,800 10 46,550 -0,55 417 % 2920 48,550 46,450 47,200 |
46,600 46,700 1.000 46,640 -0.46 -0,98 % 17.000 46,550 46,510 46,750 |
20 48,028 438,600 S 48,200 0,5 -1,03 % 330 48170 48,180 48,899 |
1.000 48,150 48,230 1.000 48,170 -0,53 -1,08 % 39.000 48170 48,150 48,250 |

2 49660 50,100 5 49,700 06  1,19% 352 49,750 49,872

1.000 49,650 49,800 1.000 49,800 05 0,99 % 5.000 49,750 49,750 45,800 |

A 51,150 51,850 19 51,200 04 0,77 % 123
) . 51,400 1000 . < - - matbarofex/ M R
- - 54,000 50 52,900 01 0,19 % 123 pyROfe MatbaRofex

53,000 1.000 - - < < Fythan

(M

53,680 60,500 10 54,400 0.1 0,18 % 32

R R R R R R R R R R Rl Rl R Rl Rl Rl Rl Rl Rl R
g

Fuente: https://remarkets.primary.ventures/ y https://github.com/matbarofex/pyRofex/commits



TradeSpark

Solutions

. Crecimiento de TradeSpark en el market share de TA en Argentina
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Fuente: https://tradespark.la/



(’ InteractiveBrokers

IBKR Clients
using Trader Workstation
have access to over
100 Order Types and Algos

Ecosistema —
Implementadores
— Interactive

g BN Trader Workstation (TWS) API
Brokers = el [ —

stra s, request market data and mo r your account balance and

portfolio in real time

Build your own trading application or conne custom application to
TWS so that you can take advantage of our ad ced trading tools

Key Features:
IBKR's proprietary, op
Place orde i narket data, news and
account data
Connect through our proprietary Trader Workstation or IB Gateway

C++, C#, Java, Python, ActiveX, RTD or DDE

, Cross-connect or internet

Fuente: https://www.interactivebrokers.com/en/index.php?f=4985
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MetaTrader

_ Frofits and losses by hours
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Profits and losses by weekdays
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Profits and losses by months

i

Strategy Tester e
Histarny Quality % | |
Bars 1238 Ticks 50783 Symbeols 1
Initial Depasit 5 000.00
Total Met Profit 14202  Balamce Drawdown Absolute 4767  Equity Drawdown Absolute 45,68
Gross Profit 131051  Balance Drawdown Maximal 0320 (1.85%)  Eguity Drawdown Maxirnal 05.58 1.91%)
Gross Loss -116849  Balamce Drawdewn Relative 185% 93.29)  Eguity Drawdown Relative 1.51% (96.58)
Profit Factor 112  Expected Payoff 022 Margin Level 33906.07%
Recovery Factar 147  Sharpe Ratio 003 Z-5core 0.6 (47.78%)
AHPR 10000 {@.00%) LR Comelation 089  OnTester result 1]
GHPR 1.0000 {0.0055) LR Standard Emror 3243
Total Trades 653  Short Trades (won %) M3 N150%)  Long Trades (won 3) 40 @3.71%)
Total Deals 1297 Profit Trades (3% of total) 69 (1057%)  Loss Trades (% of total) 5B4 (B9435)

Largest  profit trade 2027 losstrade -2.08

Average  profit trade 1859  loss trade -2.00

Masimum  consecutive wins (5] 3 (60.59)  consecutive losses (5) 29 (-58.01)

Maximal consecutive profit (count) 6059 (3)  consecutive loss (count) -58.01 (29)

Average  consecutive wins 1  consecutive losses 9

- Entries by hours - Entries by weekdays Entries by months
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Fuente: https://www.metatrader5.com/es/terminal/help/algotrading/testing_report




A NNGINER
Tecnologia

SaasS

Software as a Service

ON-PREMISE

BAJO COSTO
< TIEMPO DE IMPLEMENTACION
> LATENCIA
< CONOCIMIENTO TECNICO

> COSTO
REQUIERE INVERSION Y MANTENIMIENTO
> TIEMPO DE IMPLEMENTACION
< LATENCIA

ALTO COSTO
LA MEJOR LATENCIA
RESUELVE NECESIDADES DE HFT




ALUA 20800 200444 BYMA 33360 118870

GGAL FRAN TGS 1338 20880 S0 1342 340.00 54
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