Rusquant: another way
trading with R

Vyacheslav Arbuzov, PhD

v Quantitative Associate, Olympia Capital, Moscow, Russia

v' Assistant professor, Department of Economics, Perm State
University, Perm, Russia

v" Chief Scientist, Criptoeconomics & Blockchain Systems Lab,
Perm State University, Perm, Russia

email: arbuzov1989@gmail.com

R/Finance 2019: Applied Finance with R
May 18, Chicago, IL, USA




Small 8 year history of rusquant package

v' 2011 Rusquant as extension of Quantmod package for Russian market
(by Sergey Edunov)

v 2013-2015 new datasources for Russian market (mfd.ru, alor, moex)

v 2016 get crypto data

v' 2017 connection to quik and metatrader (by Alex Kutergin)

v' 2017 functions for trading in crypto exchanges

v' 2019 Parsing of investing.com

Package depends on

v’ data.table v quantmod
v Xts v’ lubridate
v’ Hittr v' jsonlite

v Rvest
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Motivation!

Types of data:

« OHLCYV data with different timestamp (from ticks to month)
* Microstructure (orderbook information and trades)

* Corporate actions (dividends, splits, earnings)

 Events (IPO, economic actions, expirations)

 Trading account data (orders, trades, balance)
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OHLCYV history

Get price history from crypto exchanges.
Sourced by crypto exchanges API, investing.com, Finam

getSymbols(Symbols = NULL, src="Poloniex”,period=‘1min’)

Available crypto sources:
poloniex,kraken,binance,bttrex,cex,gate,gatecoin,gdax,gemini,hitbtc,liqui,lykke,xbtce

Examples:
getSymbols('AAPL',src="Finam') #premarket trading for US on MOEX

getSymbols(‘BTC_USDT",src="poloniex')
getSymbols(‘(AAPL',src="investing')




Trading universe

Get assets list for downloading.
Sourced by crypto exchanges API, investing.com, Finam, yahoo

loadSymbolList(src = "poloniex", verbose=FALSE, auto.assign=FALSE)

Available crypto sources:
poloniex,kraken,binance,bttrex,cex,gate,gatecoin,gdax,gemini,hitbtc,liqui,lykke,xbtce

Examples:
getSymbols('AAPL!,src='"Finam') #premarket trading for US on MOEX

getSymbols('BTC_USDT",src="poloniex')
getSymbols('AAPL/,src="1nvesting")




Orderbook data

Get orderbook from crypto exchanges.
Sourced by crypto exchanges API.

getOrderbook(Symbols = NULL, depth=2, src="Poloniex")

name symbol country split_ratio date
1: Novavax ~NVAX  usa 1:20 2019-05-10 SELL ORDERS = Total: 20916.498a4933eTH BUY ORDERS Total: 599.69270610 BTC
2: Spherix  SPEX usa 1:4.25 2019-05-10
3: Wound Management WNDMD usa 1:100 2019-05-10 Price ETH BTC Sum(BTC) Price ETH BTC Sum(BTC)
4: Ishan Dyes and Chemicals ISHA  india 1.078:1 2019-05-09 0.03368500 56.69830000 1.90988224 1.90988224 0.03361501 0.03841345 0.00129127 0.00129127
5: LDG Investment LDG vietnam 1.25:1 2019-05-09
. 0.03368999 2.56600000 0.08644851 1.99633075 0.03361500 56.76370000 1.90811178 1.90940305
106: Carador Income  CIFu uk 1:1.17 2019-05-01 0.03369051 51.42380453 1.73249420 3.72882495 0.03361067 8.88678212 0.29869070 2.20809375
107: Sirius Minerals — SXX uk 1.006:1 2019-05-01 0.03369053 1.00000000 0.03369053 3.76251548 0.03361063 1.00000000 0.03361063 2.24170438
108: Auris Medical EARS usa 1:20 2019-05-01 ’ ’ ’ ’ ’ ’ ’ ’
109: Computer Services Inc  CSVI usa 2:1 2019-05-01 0.03369055 2.80566557 0.09452442 3.85703990 0.03361001 0.04509593 0.00151567 2.24322005
110: Driven Deliveries ~ DRVD usa 12.35:1 2019-05-01 0.03369994 8.88678212 029948402 415652392 0.03357310 6.07984512 0.20411925 244733930
0.03372997 8.88678212 0.29975089 4.45627481 0.03357309 5.94697222 0.19965823 2.64699753
0.03374410 0.53289940 0.01798221 4.47425702 0.03357308 8.91824494 0.29941295 2.94641048
Input params type POSIXCt 0.03374411 2.50000000 0.08436027 455861729 0.03357307 1.98283872 0.06656998 3.01298046
. 0.03374412 0.00299842 0.00010118 4.55871847 0.03354634 4.06745396 0.13644819 3.14942865
OUtput Ob.] eCt type data'table 0.03375090 0.23800220 0.00803279 456675126 0.03354633 81.54362000 2.73548919 5.88491784
0.03375139 0.06808798 0.00229806 456904932 0.03351800 0.32972700 0.01105179 5.89596963
0.03375768 137.72616366 4.64931576 9.21836508 0.03351706 1.77000000 0.05932520 5.95529483
0.03375769 43.90000000 1.48196259 10.70032767 0.03349692 38.00000000 1.27288296 7.22817779
0.03376024 11.28500000 0.38098431 11.08131198 0.03348677 7.50392925 0.25128235 7.47946014
0.03377500 22.59040000 0.76299076 11.84430274 0.03345645 15.41508991 0.51573418 7.99519432

Throttle Updates  1s % Order Grouping = 6 decimals %




Tradelog data

Get trades from crypto exchanges.
Sourced by crypto exchanges API.

getTradelog(Symbols = NULL, from=Sys.Date()-1, to = Sys.Date(), last=200, src="Poloniex")

name symbol country split_ratio date
1: Novavax  NVAX usa 1:20 2019-05-10 TRADE HlSTO RY
2: Spherix  SPEX usa 1:4.25 2019-05-10 Date Type Price (BTC) Amount (ETH) Total (BTC)
3: Wound Management WNDMD  usa 1:100 2019-05-10 2019-05-16 23:21:40 Sell 0.03362001 0.00069512 0.00002336
4: Ishan Dyes and Chemicals ISHA india 1.078:1 2019-05-09 .
5. LDG Investment  LDG vietnam 1.25:1 2019-95-89 2019-05-16 23:21:25 Sell 0.03369054 11.49157048 038715721
o 2019-05-16 23:21:25 Buy 0.03369055 0.00000059 0.00000001
106: Carador Income CIFu uk 1:1.17 2019-05-01 2019-05-16 23:21:25 Sell 0.03369054 0.05200000 0.00175190
107: Sirius Minerals  SXX uk  1.006:1 2019-05-01 2019-05-16 23:21:25 Buy 0.03369055 0.00000322 0.00000010
108: Auris Medical — EARS usa 1:20 2013-05-01 2019-05-16 23:21:24 Sell 0.03369054 82.28000000 277205763
109: Computer Services Inc  (CSVI usa 2:1 2019-05-01 .
110: Driven Deliveries DRVD usa 12.35:1 2019-05-01 2019-05-16 23:21:19 Sell 0.03369054 5.00009538 0.16845591
2019-05-16 23:21:19 Sell 0.03369054 0.05200000 0.00175190
2019-05-16 23:21:17 Sell 0.03369054 1.00000000 0.03369054
2019-05-16 23:21:13 Sell 0.03369054 0.06421588 0.00216346
2019-05-16 23:20:58 Buy 0.03369054 0.06011826 0.00202541
Input params type: POSIXCt 2019-05-16 23:20:40 Sell 0.03369053 1.17648000 0.03963623
2019-05-16 23:20:39 Buy 0.03369054 0.00000059 0.00000001
: . 2019-05-16 23:20:39 Sell 0.03369053 1.00000000 0.03369053
Output ObJ ect type data°table 2019-05-16 23:20:37 Sell 0.03369053 0.40285208 0.01357230

2019-05-16 23:20:31 Sell 0.03369053 1.00000000 0.03369053




Dividends

Get last 10 days (default) dividends of companies.

All available countries

Sourced by investing.com

Economic Calendar Holidays Earnings Dividends Splits IPO Expiration
L [ R R
getDividends(start_date, end_date) [ vestorcay JRETRR Tomorrow | This Week [ NextWeok | |
Company - Ex-Dividend Date Dividend Type Payment Date Yield
name symbol country split_ratio date Thursday, May 16, 2019
1: Novavax  NVAX usa 1:20 2019-05-10
2: Spherix  SPEX usa 1:4.25 2019-05-10 I+l Accord Financial Corp. (ACD) May 16, 2019 0.36 y Jun 03,2019 3.61%
3: Wound Management WNDMD usa 1:100 2019-05-10 . .
= ... (ADX May 16, 2019 0.0625 ! May 31,2019  1.689
4: Ishan Dyes and Chemicals ISHA india  1.078:1 2019-05-09 %= Adams Diversified Eq... (ADX) ay ay %
5: LDG Investment LDG vietnam 1.25:1 2019-05-09 %5 Adams Natural Resou... (PEO) May 16, 2019 0.1175 IM May 31,2019  2.86%
106: Carador Income CIFu uk 1:1.17 2019-05-01 i AEW UK Long Lease (AEWL) May 16, 2019 5.38 May 31,2019  6.52%
107: Sirius Minerals SXX uk 1.006:1 2019-05-01
= AHC . A .969
108: Auris Medical EARS  usa 1:20 2019-05-01 = AHBelo (AHC) May 16, 2019 008 Jun 07,2019 7.96%
109: Computer Services Inc  CSVI usa 2:1 2019-05-01 I+l Algoma Central Corp... (ALC) May 16, 2019 0.4 Jun 03,2019 2.88%
110: Driven Deliveries  DRVD usa 12.35:1 2019-05-01
E=  Amgen (AMGN) May 16, 2019 145 | am Jun 07,2019  3.46%
ats  Anglo Pacific (APF) May 16, 2019 9.63 May 30, 2019 4.22%
Apartment Invest (AIV) May 16, 2019 0.39 IM May 31,2019 3.14%
Input params type: POSIXct S Aperam PK (APEMY) May 16,2019 189597 tr  Jun13,2019 7.00%
. S Apollo Senior Floating... (AFT) May 16, 2019 0.1 M May 31,2019 7.98%
()‘utl)l’lt ObJ eCt type' data°table %= Apollo Tactical Incom... (AIF) May 16, 2019 0.102 1M May 31,2019 8.32%
ats  Aptitude Software (APTD) May 16, 2019 6.6 ¥ May 30, 2019 1.60%
%= Aqua America (WTR) May 16, 2019 0.219 A Jun 01,2019 2.25%
S5 ArcelorMittal ADR (MT) May 16, 2019 0.2 2M Jun 13,2019 1.16%
% Ardagh Group (ARD) May 16, 2019 0.14 ! May 31,2019 3.97%

I¥

Artisan Partners AM (APAM) May 16, 2019 0.55 M May 31, 2019  8.65%




Earnings

Get last 10 days (default) earnings of companies.

. . L]
All available countries Investing.com
. . NEW
Sourced by lnvestlng‘.com Markets v Personal Finance News Analysis Charts Technical Brokers Tools
Economic Calendar Holiday Calendar = Earnings Calendar = Currency Converter =~ Fibonacci Calculator = Forex Vt
L] Economic Calendar Holidays Earnings Dividends Splits IPO Expiration
getEarnings(start_date, end_date)
Yesterday I Today ] Tomorrow | This Week Next Week |E ‘
name symbol country split_ratio date
1: Novavax  NVAX usa 1:20 2019-05-10 Company EPS / Forecast Revenue / Forecast Market Cap - Time
2: Spherix  SPEX usa 1:4.25 2019-05-10
3: Wound Management WNDMD usa 1:100 2019-05-10 Thursday, May 16, 2019
4: Ishan Dyes and Chemicals ISHA india 1.078:1 2019-05-09 5 111 Inc (Y1) -1.46 / -- 655.6M / 736.00M 674.09M
f_ LDG Investment LDG vietnam 1.25:1 2019-05-09 B 21Vianet (VNET) /021 — | 868.00M 895.77M
106: Carador Income CIFu uk 1:1.17 2019-05-01 5 31 Group (I1) - - - - 10.58B
107: Sirius Minerals SXX uk 1.006:1 2019-05-01 )
108: Auris Medical EARS usa 1:20 2019-05-01 3i ADR (TGOPY) — /- — /- 15.548
109: Computer Services Inc  CSVI usa 2:1 2019-05-01 - ALUF Holdings (AHIX) e/ - ] - 2.34M
110: Driven Deliveries  DRVD usa 12.35:1 2019-05-01
EE  ASX ADR (ASXFY) -/ - -/ - 10.05B
I+l ATS Automation Tooling (ATA) 0.26 / 0.22 348.6M / 307.82M 1.92B
I+l ATS Automation Tooling (ATA) 0.26 / 0.22 348.6M / 307.82M 1.92B
Input params type: POSIXCt B AZZ (AZ2) ~ 1046 ~ 1 223.29M 1.238
S Actinium Pharmaceuti... (ATNM) -0.05 / -0.06 -/ - 43.73M
Output object type: data.table Il AcuityAds Holdings Inc (AT) -/ -0.04 -/ 1851M 64.14M
I+l AcuityAds Holdings Inc (AT) --/ -0.04 --/ 18.51M 60.39M
5 Adecoagro SA (AGRO) --/ 0.08 --/ 155.62M 769.27M
s Aegon (0Q0Y) -/ 0.14 --/ 10.44B 8.81B

I¥

Aegon ADR (AEG) --/ 0.16 --

~

11.88B 9.85B




Splits

Get last 10 days (default) splits of assets. Investing com

All available countries e . .

Markets v Personal Finance News Analysis Charts Technical Brokers Tools Po

Sourced by lnveStlng'Com Economic Calendar = Holiday Calendar | Earnings Calendar = Currency Converter = Fibonacci Calculator =~ Forex Vol:

: ipeonig LT[
getSplits(start_date, end_date)
IPO Listing - Company Exchange IPO Value IPO Price Last
May 16, 2019 S Bricktown Brew... (BEER) NASDAQ 16.9M 7.00-9.00 -
name symbol country split_ratio date ) )
1: Novavax  NVAX usa 1:20 2019-05-10 May 16, 2019 S5 ConversionPoin... (CPTI) NASDAQ 43.1M 6.00-7.00 -
2: Spherix  SPEX usa 1:4.25 2019-05-10 May 16, 2019 E= Avantor Inc (AVTR) NYSE 72.5B 18.00-21.00 _
3: Wound Management WNDMD usa 1:100 2019-05-10
4: Ishan Dyes and Chemicals ISHA india 1.078:1 2019-05-09 May 16, 2019 %= Fastly Inc (FSLY) NYSE 180.0M 14.00-16.00 -
5: LDG Investment LDG vietnam 1.25:1 2019-05-09 .

L May 16, 2019 S5 Luckin Coffee (LK) NASDAQ 510.0M 15.00-17.00 -
106: Carador Income  CIFu uk 1:1.17 2019-05-01 May 16,2019 %= PIMCO Mortgag... (PMTG) NYSE 105.0M  19.00-21.00 -
107: Sirius Minerals SXX uk 1.006:1 2019-05-01
108: Auris Medical EARS usa 1:20 2019-05-01 May 30, 2019 %5 Slack Technolog... (SK) NYSE - -
109: Computer Services Inc  CSVI usa 2:1 2019-05-01 _

110: Driven Deliveries DRVD usa 12.35:1 2019-05-01 Jun 01, 2019 E5 Comerstone Ma... (CSCA) NASDAQ 20.0M 4.00 )
Jun 01, 2019 %5 Arog Pharmace... (AROG) NASDAQ - -
Jun 01, 2019 %5 Samoyed Holdi... (SMY) NYSE - -
Jun 01, 2019 %5 Revolve Group Inc (RVLV) NYSE - -
Input params type: POSIXct An0L2018 B EnvenEnergyC.. (ENVN)  NYSE o
. Jun 01, 2019 S5 Caliburn Interna... (CLBR) NYSE - -
Output object type: data.table
Jun 01, 2019 %5 The Parking RE... (PARK) NASDAQ - -
Jun 01, 2019 55 Ardent Health P... (ARDT) NYSE - -
Jun 01, 2019 S Gateway Casin... (GTWY) NYSE - -
Jun 01, 2019 55 WeWork (WEWK) NYSE - -




IPO

Get Iast 10 days (default) new IPOs.

All available countries

Economic Calendar Holidays Earnings Dividends Splits IPO Expiration
Sourced by investing.com
ipeonina [LNE]
IPO Listing ~ Compan Exchange IPO Value IPO Price Last
getIPO(start_date, end_date) : pany o
May 16, 2019 S5 Bricktown Brew... (BEER) NASDAQ 16.9M 7.00-9.00 -
May 16, 2019 %5 ConversionPoin... (CPTI) NASDAQ 43.1M 6.00-7.00 -
name symbol country split_ratio date
1: Novavax  NVAX usa 1:20 2019-05-10 May 16, 2019 S Avantor Inc (AVTR) NYSE 72.5B 18.00-21.00 -
2: spherix . SPEX usa 1:4.25 2019-05-10 May 16,2019 %= Fastly Inc (FSLY) NYSE 180.0M  14.00-16.00 -
3: Wound Management WNDMD usa 1:100 2019-05-10
4: Ishan Dyes and Chemicals ISHA india 1.078:1 2019-05-09 May 16, 2019 55 Luckin Coffee (LK) NASDAQ 510.0M 15.00-17.00 -
5: LDG Investment LDG vietnam 1.25:1 2019-05-09
L May 16, 2019 % PIMCO Mortgag... (PMTG) NYSE 105.0M 19.00-21.00 -
106: Carador Income CIFu uk 1:1.17 2019-05-01 May 30’ 2019 e Slack Technolog... (SK) NYSE _ ~
107: Sirius Minerals SXX uk 1.006:1 2019-05-01
108: Auris Medical  EARS usa 1:20 2019-05-01 Jun 01, 2019 S5 Cornerstone Ma... (CSCA) NASDAQ 20.0M 4.00 -
109: Computer Services Inc  CSVI usa 2:1 2019-05-01 AR
110: Driven Deliveries DRVD usa 12.35:1 2019-05-01 Jun 01,2019 = Arog Pharmace... (AROG) NASDAQ - -
Jun 01, 2019 % Samoyed Holdi... (SMY) NYSE - -
Jun 01, 2019 %5 Revolve Group Inc (RVLV) NYSE - -
Jun 01, 2019 S5 Enven Energy C... (ENVN) NYSE - -
InpUt params type' POSIXCt Jun 01, 2019 S Caliburn Interna... (CLBR) NYSE - -
. . Jun 01, 2019 %5 The Parking RE... (PARK) NASDAQ - -
Output object type: data.table
Jun 01, 2019 S5 Ardent Health P... (ARDT) NYSE - -
Jun 01, 2019 S Gateway Casin... (GTWY) NYSE - -
Jun 01, 2019 5 wWeWork (WEWK) NYSE - -




Economic calendar

Get last 10 days (default) economic events. mVeSting-COfn

All available Countl‘ies Economic Calendar = Holidays | Earnings @ Dividends | Splits | IPO | Expiration

Sourced by lnveStlng'Com ’ Yesterday I I Tomorrow ‘ This Week ‘ Next Week ‘E‘

(9 Current Time: 18:51 (GMT -4:00) + All data are streaming and updated automatically.
[
getEconomICEventS(Start_date, end_date) Time Cur. Imp. Event Actual Forecast Previous
Thursday, May 16, 2019
name symbol country split_ratio date 02:45 jg ELR ¥ French Unemployment Rate 8.7% 8.8%
1: Novavax  NVAX usa 1:20 2019-05-10 Q1)
2: Spherix  SPEX usa 1:4.25 2019-05-10
: CNY FDI (A| 9 9
3: Wound Management WNDMD usa 1:100 2019-05-10 03:00 - v (Apr) 6.40% 6.50%
4: Ishan Dyes and Chemicals ISHA india 1.078:1 2019-05-09 03:30 @ EWR TV ECB's Praet Speaks i
5: LDG Investment LDG vietnam 1.25:1 2019-05-09
R 04:00 jj ELR ¥ Italian CPI (YoY) (Apr) 1.1% 1.1% 1.1%
106: Carador Income CIFu uk 1:1.17 2019-05-01 .
107: Sirius Minerals  SXX uk  1.006:1 2019-05-01 04:00 iER ¥V ltalian CP1 (MoM) (Apr) 0.2% 0-2% 0.2%
108: Auris Medical EARS usa 1:20 2019-05-01 04:00 il EUR L 2 Italian HICP (YOY) (Apr) 1.1% 1.2% 1.2%
109: Computer Services Inc  CSVI usa 2:1 2019-05-01
110: Driven Deliveries  DRVD usa 12.35:1 2019-05-01 04:00 jj ELR ¥ Italian HICP (MoM) (Apr) 0.5% 0.6% 0.6%
German Buba President
04:15 m EUR ¥ ¥ )
Weidmann Speaks
04:30 ELR W Sentix Investor Confidence 225 14 03
. : . . -0.
Input params type: POSIXct (May)
05:00 il EUR ¥ Italian Trade Balance (Mar) 4.625B 4.240B
Output object type: data.table 0500 gy EUR ¥ talian Trade Balance EU (Mar)  1.228
05:00 TR French 3-Year BTAN Auction -0.52%
05:00 gy ELR ¥ French 5-Year BTAN Auction -0.19%
05:00 @ EVR TF Trade Balance (Mar) 22.5B 19.9B




Trading with R

Now available for trading only poloniex and lykke exchanges (May 2019)

Conn = Connect(host = 'localhost’, port ="', Key="', Sign="', timeout = 5
D y 8

checkConnection(Conn)

OrderID = Order(Symbol = """, action = "BUY", Quantity = 10, orderType = "LMT", Price = 0)

openOrder(Conn , OrderID)
cancelOrder(Conn , OrderID)

getTrade(Conn)
getBalance(Conn)




R Enthusiasts

WANTED

to add new bitcoin/altcoin exchanges!

arbuzovv/rusquant

L] cext / cext ®OWwatch~ 694 % Star 10,748  YFork 2,942
<> Code Issues 311 Pull requests 62 Projects 0 Wiki Insights
A JavaScript / Python / PHP cryptocurrency trading API with support for morfﬁan 130 bitcoin/altcoin exchanges >
altcoin api arbitrage bitcoin bot cryptocurrency crypto e-commerce e i rary strategy
trading btc eth trade merchant market-data
D 22,330 commits ¥ 7 branches ©1,2009 releases 22 319 contributors sks MIT




Soon 1n CRAN..




