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quantmod

Quantitative Financial Modelling Framework

= quantmod: Quantitative Financial Modelling Framework
= getSymbols {quantmod}: Load and Manage Data from Multiple Sources
= Current src methods available are: yahoo, google, MySQL, FRED, csv, RData, and oanda.
= http://www.quantmod.com/
m  http://statmath.wu.ac.at/~hornik/QFS1/quantmod-vignette.pdf
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/i.“% M A quantmod B A% /3 =

> install.packages(*'quantmod™)

> library(quantmod)

> getSymbols(""AAPL", src="yahoo) > getSymbols(""AAPL™)

[1] "AAPL™ _ . _ ;
> dim(AAPL) # xts: eXtensible Time Series

# zoo: S3 Infrastructure for Regular and Irregular
[1] 3525 6 Time Series (Z°s Ordered Observations)
> class(AAPL)

[1] "'xts™ "zoo™
> head(AAPL, 3)
AAPL .Open AAPL.High AAPL.Low AAPL.Close AAPL.Volume AAPL_Adjusted

2007-01-03 3.081786 3.092143 2.925000 2.992857 1238319600 2.581791
2007-01-04 3.001786 3.069643 2.993572 3.059286 847260400 2.639096
2007-01-05 3.063214 3.078571 3.014286 3.037500 834741600 2.620302

> # Open: EHFEE, High: EAREE, Low: EHREEE, Close: EHIKEE,
> # Volume: X E; Adjust: HEEKRE. # FE/EW: OHLC
> tail (AAPL, 3)
AAPL .Open AAPL.High AAPL.Low AAPL.Close AAPL.Volume AAPL_Adjusted

2020-12-29 138.05 138.79 134.34 134.87 121047300 134.87
2020-12-30 135.58 135.99 133.40 133.72 96452100 133.72
2020-12-31 134.08 134.74 131.72 132.69 98990400 132.69
> head(AAPL$AAPL .Open, 3)

AAPL .Open

2007-01-03 3.081786
2007-01-04 3.001786
2007-01-05 3.063214
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> myApple <- get(getSymbols(*'AAPL", src="‘google'™))
fEsR: “getSymbols.google” is defunct.

Google Finance stopped providing data in March, 2018.
You could try setting src = "yahoo' iInstead.

See help(*'Defunct') and help(*'quantmod-defunct')

> myApple <- get(getSymbols(*'AAPL'))

> head(myApple, 3)

2007-01-03 3.081786 3.092143 2.925000 2.992857 1238319600
2007-01-04 3.001786 3.069643 2.993572 3.059286 847260400
2007-01-05 3.063214 3.078571 3.014286 3.037500 834741600
> tail(myApple, 3)

2020-12-29 138.05 138.79 134.34 134.87 121047300
2020-12-30 135.58 135.99 133.40 133.72 96452100
2020-12-31 134.08 134.74 131.72 132.69 98990400

> class(myApple)

[1] "xts' "zoo"

> myApple.df <- as.data.frame(myApple)
> class(myApple.df)

[1] "data.frame"

>

> AAPL.dTf <- as.data.frame(AAPL)

> class(AAPL.dT)

[1] "data.frame"

AAPL .Open AAPL.High AAPL.Low AAPL.Close AAPL.Volume AAPL_Adjusted

2.581791
2.639096
2.620302

AAPL .Open AAPL.High AAPL.Low AAPL.Close AAPL.Volume AAPL_Adjusted

134.87
133.72
132.69
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chartSerles(AAPL)
chartSeries(AAPL,
chartSeries(AAPL,
chartSeries(AAPL,

subset='
subset='
subset='

'2016'™)
'2016-09:
'2016-09:

-2016-12"")
-2016-12",

type "line", theme

"white")
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Treens | _IE;L“QH;P
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chartSeries(AAPL["2016"])
chartSeries(AAPL['2016-01"])
chartSeries(AAPL["2016-01/2016-03"])
chartSeries(AAPL["2016-01-01/2016-03-15"1])
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candleChart(AAPL["2016-01/2016-03""])
barChart(AAPL["'2016-01::2016-03""])

[2016-01-04/2016-03-31] [2016-01-04/2016-03-31]
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> start.date <- as.Date('2012-02-01")
> end.date <- as.Date("'2012-02-28")
> APPL.201202 <- AAPL[index(AAPL) > start.date & index(AAPL) < end.date]
> head(APPL.201202, 3)

AAPL .Open AAPL_.High AAPL.Low AAPL.Close AAPL.Volume AAPL.Adjusted
2012-02-02 16.28214 16.32750 16.21357 16.25429 186796400 14.02178
2012-02-03 16.33214 16.42857 16.27000 16.41714 286599600 14.16226
2012-02-06 16.37071 16.60643 16.36429 16.57036 249412800 14.29443>

tail (APPL.201202, 3)
AAPL .Open AAPL_.High AAPL.Low AAPL.Close AAPL.Volume AAPL.Adjusted
2012-02-23 18.39571 18.49393 18.19643 18.44250 568027600 15.90944
2012-02-24 18.55964 18.67500 18.52286 18.65750 415072000 16.09491
2012-02-27 18.61821 18.87500 18.43857 18.77714 547582000 16.19812
> AAPL.201604 <- get(getSymbols('AAPL™, from = as.Date('2016-04-01""),
+ to = as.Date("'2016-04-30"), src="yahoo™))
> 1ndex(AAPL.201604)
[1] '"2016-04-01" '2016-04-04" "2016-04-05" '"2016-04-06" ''2016-04-07" ''2016-04-08"

[19] "2016-04-27" '"2016-04-28" '2016-04-29"

> # multiple stocks
> getSymbols(c('vVZ™, "AAPL™, MMM, *IBM'))
[1] "vz" "AAPL™ MMM  *"1BM"
> head(MMM, 3)
MMM .Open MMM.High MMM.Low MMM.Close MMM.Volume MMM.Adjusted

2007-01-03 77.53 78.85 77.38 78.26 3781500 59.92042
2007-01-04 78.40 78.41 77.45 77.95 2968400 59.68306
2007-01-05 77.89 77.90 77.01 77.42 2765200 59.27726
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> getwd()

[1] "D:/myR"

> # RFEF(Rdatafg=)

> # saveSymbols(file_path="_") # save all Symbols in the current directory
> saveSymbols(c("'AAPL™, "MMM™), file.path="_"")

> list.files(Q

[1] "AAPL.RData™ "Data™ ""MMM.RData™ "mysql-connector-odbc-5.3.7-winx64._.msi"
# WERIHR sessiong/SymbolsZ#f # removeSymbols() k255
removeSymbols(**AAPL™)

# WL BRI (Rdataszt)

load("'AAPL .RData'™)

\%

erte zoo(IBM, "IBM.csv', sep = ",", gmethod = "double'™) # or
# B EIICSVEEHEAR » RS EFIE (R LIEA# TEA1BM.csvig®)
removeSymbols(""'IBM'") # > showSymbols()
> getSymbols.csv("IBM", env=globalenv())
[1] "iIBM™
> head(IBM, 3)
IBM.Open IBM._High IBM.Low IBM.Close IBM.Volume IBM.Adjusted

>
>
>
>
> # getSymbols VZH IR EEFI A CSY S
>
>
>

2007-01-03 97.18 98.40 96.26 97.27 9196800 77.73997
2007-01-04 97.25 98.79 96.88 98.31 10524500 78.57116
2007-01-05 97.60 97.95 96.91 97.42 7221300 77.85985

>

> # L{data.framefZzzsicsvig

> write.csv(as.data.frame(IBM), "IBM_2.csv'™)
> getSymbols.csv("IBM_2", env=globalenv())
[1] "iBM_2"

showSymbols(): # Objects loaded by getSymbols with
auto.assign=TRUE can be viewed with showSymbols
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s https://finance.yahoo.com/

m  https://tw.stock.yahoo.com/h/kimosel.php

m  http://investexcel.net/all-yahoo-finance-stock-tickers/

m  http://teachercannon.weebly.com/uploads/6/8/3/8/6838442/smq_tickers.pdf
s https://tw.stock.yahoo.com/h/getclass.php

. NEREBERNAIFMNESRIONEE - quantmodNEE R EXRKIREZyahoo finance.

> symbols <- stockSymbols() # Get investment data from the internet
Fetching NASDAQ symbols. ..
Fetching non-NASDAQ symbols...
> head(symbols)
Symbol Name LastSale
1 AAMC Altisource Asset Management Corp 76.6000
2 AAU Almaden Minerals, Ltd. 0.9901
3 ABE Aberdeen Emerging Markets Smaller Company Opportunities Fund I 12.0900
4 ACU Acme United Corporation. 24.5700
5 ACY AeroCentury Corp. 10.2000
6 ADGE American DG Energy Inc. 0.3119
MarketCap IPOyear Sector Industry Exchange
1 $117.23M NA Finance Real Estate AMEX
2 $89.16M 2015 Basic Industries Precious Metals AMEX
3 $116.6M NA <NA> <NA> AMEX
4  $81.69M 1988 Capital Goods Industrial Machinery/Components AMEX
5 $15.98M NA Technology Diversified Commercial Services AMEX
6 $15.81M NA Public Utilities Power Generation AMEX
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> TSMC <- getSymbols(''2330.TW", auto.assign = FALSE)
> head(TSMC)

2330.TW.Open 2330.TW.High 2330.TW.Low 2330.TW.Close 2330.TW.Volume 2330.TW.Adjusted
2007-01-02 67.4627 67.6617 66.9653 67.3632 26160600 47 .3376

2007-01-09 65.5722 66.1692 65.5722 65.6717 26187900 46.1489
> # Must use auto.assign=TRUE for multiple Symbols requests
> getSymbols(c(*'2330.TW™, "2303.TW", "2337.TW"))
[1] "2330.TwW*"™ "2303.TwW'" "2337.TwW"
> head(2330.TW) # error
gz unexpected symbol in "head(2330.TW"
> head(*'2330.TW™) # wrong
[1] "2330.TwW"
> head("2330.TW") # wrong, Enter#Z&=¢y
[1] "2330.TwW"
> head("2330.TW>) # correct, Tab #F 547
2330.TW.Open 2330.TW.High 2330.TW.Low 2330.TW.Close 2330.TW.Volume 2330.TW.Adjusted

2007-01-02 67.4627 67.6617 66.9653 67.3632 26160600 47 .3376
2007-01-09 65.5722 66.1692 65.5722 65.6717 26187900 46.1489
>

> TSMC <- get(""2330.TW"™) # or TSMC <- "2330.TW"

> UMC <- get(’'2303.TW")

> MXIC <- get('"2337.TW™)

> head(UMC) # View(UMC)

2303.TW.Open 2303.TW.High 2303.TW.Low 2303.TW.Close 2303.TW.Volume 2303.TW.Adjusted
2007-01-01 20.2501 20.2501 20.2501 20.2501 0 20.6975

2007-01-08 19.9002 20.0001 19.7001 19.7001 41413700 20.1353
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MENS1EE(2330) = NI 4E 1 IREE

chartSeries(TSMC) chartSeries(UMC)
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Dow getSymbols("'ADJI™)
chartSeries(DJI)
Jones
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> cIass(TSMC)

[1] "xts™ '"zoo™

> dim(TSMC)

[1] 3450 6

> head(TSMC, 3)
2330.TW.Open 2330.TW.High 2330.TW.Low 2330.TW.Close 2330.TW.Volume

to.period {xts}
Convert time series data to an OHLC series

2007-01-02 66.7904 66.9874 66.2978 66.6919 26292531
2007-01-03 66.7904 67.6770 66.4948 66.9874 42463337
2007-01-04 66.6919 67.0859 66.5933 66.6919 22444225

> TSMC.m <- to.monthly(TSMC)
> head(TSMC.m, 3)
TSMC.Open TSMC.High TSMC.Low TSMC.Close TSMC.Volume TSMC.Adjusted

—H 2007 66.7904 70.2806 63.0470 66.3963 97301940531 38.43180
—H 2007 66.7904 69.0561 64.8202 68.2680 602888829 39.51518
=H 2007 65.7067 69.7457 62.0471 66.8889 109758751296 38.71693

> TSMC.q <- to.quarterly(TSMC)
> head(TSMC.q, 3)

TSMC.Open TSMC.High TSMC.Low TSMC.Close TSMC.Volume TSMC.Adjusted

2007 Q1 66.7904 70.2806 62.0471 66.8889 207663580656 38.71693
2007 Q2 66.7904 70.2924 63.2631 70.1934 3336169324 42 49558
2007 Q3 70.1934 72.3714 58.0159 62.9661 226144608065 38.12013

> TSMC.y <- to.yearly(TSMC)
> head(TSMC.y, 3)

TSMC.Open TSMC.High TSMC.Low TSMC.Close TSMC.Volume TSMC.Adjusted

2330.TW.Adjusted

38.60290
38.77394
38.60290

2007-12-31
2008-12-31
2009-12-31

66.7904
61.3821
441791

72.3714
69.1043
65.2000

> TSMC.2012 <- TSMC["'2012'1]
> TSMC.2012w <- to.weekly(TSMC.

56.8279
34.0796
37.9602

2012)

58.9070 8.944733e+11
44_.1791 1.211131e+12
64.5000 9.349141e+10

35.66272
28.23670
43.56685>
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chartSeries {quantmod}

chartseries(x,
type = c({"auto”, "candlesticks", "matchsticks", "bars","line"),
subset = NULL,

show. grid = TRUE, > chartSeries(TSMC.2012w)
name = NULL, > chartSeries(TSMC.2012w, theme="white', grid=T,
time.scale = NULL, up.col="red", dn.col="green")

log.scale = FALSE,

TA = 'addvo()’, > chartSeries(TSMC.2012w, TA=NULL)  #no volume

TAsep="3", > chartSeries(TSMC.2012w,TA=c(addVo(), addBBands()))
line.type = "1,

bar. type = "ochlc”, myTheme <- chartTheme("'White", up.col="red", dn.col="green")
ﬂﬁg&;;ﬁﬁ?ﬂmﬂe(blm* )2 chartSeries(TSMC.2012w, | theme=myTheme, grid=T)

major.ticks="auto', minor.ticks=TRUE,

yrange=MULL,

plot=TRUE,

up.col,dn.col,color.vol = TRUE, multi.col = FALSE,

TSMC.2012w [2012-01-06/2012-12-28)
100

e |,
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/‘ 4 “f Simple Moving Average

= A moving average (B #)¥13) (F7R i’],%?) is a calculation
to analyze data points by creating series of averages of
different subsets of the full data set.

Moving Average Acting as Support
DL+ Dyt e+, - Potential Buy Signal

SMA =

" I

When price is in an uptrend and
subsequently, the moving average
is in an uptrend, and the moving
average has been tested by price
and price has bounced off the
moving average a few times (i.e.
the moving average is serving as a
support line), then a trader might
buy on the next pullbacks back to
the Simple Moving Average.

1. Established Uptrend

2. Stock Price falls below
Moving Average

3. Buy when Price Closes
above Moving Average

http://www.onlinetradingconcepts.com/Technical Analysis/MASimple.html
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Moving Average Acting as Resistance - 16795

|||f Potential Sell Signal

m At times when price is in a downtrend and the moving averageisin a
downtrend as well, and price tests the SMA above and is rejected a few
consecutive times (i.e. the moving average is serving as a resistance line),
then a trader might sell on the next rally up to the Simple Moving Average.

Craily Charl - Dow' Jones Industnal Average ETF (DL

]I.‘

Eimale Moving
Mverage (20-Gay)

1. Establishad Downtrend
I i 2 Stock Price falls above
n. Moving Average I

3. Sell when Price Closes |
= H
g ﬁ below Moving Average !

)<]

An n-day WMA (Weighted moving average)

weaea DnlineTradingConceple cam - All Rights Resened

npy + (N — )par1 + - + 2D(M—n+2) + P(M-n+1)

WMA,; =
M n+(n—1)+---+2+4+1

http://www.onlinetradingconcepts.com/Technical Analysis/MASimple.html
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/‘||||f Smoothing in R

smooth: Forecasting Using Smoothing Functions

https://cran.r-project.org/web/packages/smooth/index.html
es() - Exponential Smoothing;
ssarima() - State-Space ARIMA, also known as Several Seasonalitiecs ARIMA;
ces() - Complex Exponential Smoothing;
ges() - Generalised Exponential Smoothing;
ves() - Vector Exponential Smoothing;
sma() - Simple Moving Average in state-space form;

TTR: Technical Trading Rules

https://cran.r-project.org/web/packages/TTR/index.html
SMA(Xx, n = 10, ...)
EMA(x, n = 10, wilder = FALSE, ratio = NULL, ...)
DEMA(x, n = 10, v = 1, wilder = FALSE, ratio = NULL)
WMA(x, n = 10, wts = 1:n, ...)
EVWMA(price, volume, n = 10, ...)
ZLEMA(X, n = 10, ratio = NULL, ...)
VWAP(price, volume, n = 10, ...)
VMA(x, w, ratio =1, ...)
HMA(x, n = 20, ...)
ALMA(X, n = 9, offset = 0.85, sigma = 6, ...)
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ttrc {TTR}: Technical Trading Rule Composite data

Historical Open, High, Low, Close, and Volume data for the periods January 2, 1985 to
December 31, 2006. Randomly generated.

> # install.packages(""TTR") ttre
> library(TTR) @
> data(ttrc)
> dim(ttrc)
[1] 5550 6 -
> head(ttrc)
Date Open High Low Close Volume o=
1 1985-01-02 3.18 3.18 3.08 3.08 1870906 % ”
2 1985-01-03 3.09 3.15 3.09 3.11 3099506 o
3 1985-01-04 3.11 3.12 3.08 3.09 2274157 = o
4 1985-01-07 3.09 3.12 3.07 3.10 2086758 =
5 1985-01-08 3.10 3.12 3.08 3.11 2166348 o
6 1985-01-09 3.12 3.17 3.10 3.16 3441798 “
> t <- 1:100 g
> sma.20 <- SMA(ttrc[t, "Close™], 20) | | : | | |
> ema.20 <- EMA(ttrc[t, "Close'"], 20) 0 20 40 60 80 100
> wma.20 <- WMA(ttrc[t, "Close'™], 20) ndex
>
> plot(ttrc[t,"Close™], type="I1", main=""ttrc')
> lines(sma.20, col="red", lwd=2)
> lines(ema.20, col="blue™, lwd=2)
> lines(wma.20, col="green”, lwd=2)
> legend("topright”, legend=c(''sma.20", "ema.20", "wma.20"),
+ col=c("'red”, "blue™, "green'), Ity=1, lwd=2)
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getSymbols(*'BABA™)

head (BABA)

chartSeries(BABA['"2014-10-01/2015-03-31""],
theme=chartTheme("'white"™, up.col="red", dn.col="green'),
name=""Al1 BABA K-line", show.grid=TRUE)

addSMA(10) #10H SR B4
# REE: EHRGEE) M EZFEEBGWMAE)  TITEE -

# ERGEEIBRG - TTHIS -

H @gj]qzigg\% (MA) Ali BABA Kine [2014-10.01/2015.0331]

addEMA(24, COI:llquell) Last 83239995 !" 120
1

110

# IBEEERFRBEIEISE (MACD)

# AR HIETRREEREE

# SR ITH=RIREMASTEZ=E(DIF) »
# FHHEEETREESEE
addMACD(O)

100

Qo

- 6o

70 - Volume {milionz):
... 11,812,900

Moving Average Convergence Divergence (12,2691

5 1 signal -1.533
0 """"||"““|""':;::;-':'-E!“'"‘.'.'!'I'!-.:-.:'l'-'l'“"I"" ------------------------- LTTTIITTY

+H 0 2014 +H7 2014 +—R172014 +ZH152014 —H122015 “Ro220s "R 2320158 =ZH 162015
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g ,‘J?E(Candlestick Charts) - NTEREELAR - HAR - B254R 4184 -
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# |nstalI-packages(”quantmod")

library(quantmod)
# ERKRE R EE

V VVVVYVYVYV

head (SSEC2015, 3)
X Date

V VVWNER

SSEC2015 <- xts(S
> class(SSEC2015)
[1] "xts'™ ""zoo"
> head(SSEC2015, 3)
Open
2015-03-02 3332.721
2015-03-03 3317.695
2015-03-04 3264.182
> tail(SSEC2015, 3)
Open
2015-03-27 3686.134
2015-03-30 3710.612
2015-03-31 3822.987

# BEKRE (R
chartSeries(SSEC2

\%

vV V V

# FA_LAFERT52015 4 H &7
SSEC2015 <- read.csv('data/SSEC2015.csv",

Open

# FERHERSRX S B R 5

SEC2015[,

High
3336.760
3317.695
3286.588

High
3710.477
3795.935
3835.567

015)

myTheme <- chartTheme("white",

High

-c(1

3298.
3260.
3250.

3656.
3710.
3737.

# BRKGRE(KEMREE @ EEEED)
chartSeries(SSEC2015, theme=myTheme,

up.col="red",

.2)1,

Low
669
429
484

Low
831
612
043

£ mmbe—

fgt

ZFhim e IR EREE

dn.col="green™)

header=TRUE)

Low Close Volume

1 2015-03-02 3332.721 3336.760 3298.669 3336.285 346400
2 2015-03-03 3317.695 3317.695 3260.429 3263.052 382000
3 2015-03-04 3264.182 3286.588 3250.484 3279.533 293600

order .by=as.Date(SSEC2015%Date))

Close
3336.285
3263.052
3279.533

Close
3691.096
3786.568
3747 .899

Volume
346400
382000
293600

Volume
408900
564700
561700

name="'_L3547f5201553H {7 - HKERE'")

22/95
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>

# FEA _LAFGRE20144F H B
SSEC2014 <- read.csv(''data/SSEC2014.csv",
header=TRUE)
SSEC2014 <- xts(SSEC2014[, -c(1,2)],
order.by=as.Date(SSEC2014%Date))
head(SSEC2014, 3)
Open

Low

201458125 47 - AKSE

[2014-08-01/2014-12-31]

Last 3234 677002

o | mm T

L.

.*T**++-l

v

- 3200

~ 2000

- 2800

- 2600

- 2400

[~ 2200

25 Wolume (100,000s)
1,313,800

Close Vol
2014-08-01 2194.170 2218.789 2184.641 2185.303 191_. "™
2014-08-04 2190.036 2224.068 2186.917 2223.331 174100
2014-08-05 2224 .632 2226.838 2206.850 2219.945 175400

FUE 292014

FLH 262014

+H 242014 +—E212014 +=H 192014

> # R H B BT
> SSEC2014W <- to.weekly(SSEC2014)
> head(SSEC2014W)

SSEC2014 .0pen SSEC2014.High SSEC2014.Low SSEC2014.Close SSEC2014.Volume
2014-08-01 2194.170 2218.789 2184.641 2185.303 191500
2014-08-08 2190.036 2226.838 2180.597 2194 .425 837600
2014-08-15 2199.433 2230.991 2198.314 2226.734 803600
2014-08-22 2229.804 2248.939 2211.630 2240.812 835100
2014-08-29 2241.100 2241 .553 2193.263 2217.200 675900
2014-09-05 2220.129 2327 .557 2217.685 2326.432 946500

> chartSeries(SSEC2014W, theme=myTheme, name="'_FiB4F$52014F8-12H » FKERE"")

http://www.hmwu. 1dv.tw
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# AT A
rm(list=1s())
myTheme <- chartTheme("white"™, up.col="red"”, dn.col=""green™)

VVVVVVYVYVYV

head(SSEC2012, 3)
Open
2012-01-04 2211.995
2012-01-05 2160.897
2012-01-06 2148.147
> tail (SSEC2012, 3)
Open
2012-12-27 2223.655
2012-12-28 2207.913
2012-12-31 2236.461
>

# RS (B P

V V.V V VYV

# A LFEGTE2012E X ZEH
SSEC2012 <- read.csv(''data/SSEC2012.csv", header=TRUE)
# RS FERE

SSEC2012 <- xts(SSEC2012[,

High
2217 .520
2183.404
2164 .322

High
2234.724
2234 .869
2269.512

Close <- SSEC2012%Close
Open <- SSEC20123$0pen
# SRS HEE B HRS E =
CL_OP <- Close - Open
names(CL_OP) <- "CL_OP™

-c(1,2)], order.by=as.Date(SSEC2012%$Date))

Low
2168.644
2145 .556
2132.626

Low
2204 .790
2204 .003
2236.461

Close
2169.390
2148 .452
2163.395

Close
2205.897
2233.252
2269.128

Volume
49200
58800
50600

Volume
129000
116000
128000

http://www.hmwu. 1dv.tw

> head(CL_OP)
CL_OP
2012-01-04 -42.605224
2012-01-05 -12.445069
2012-01-06 15.248047
2012-01-09 61.148926
2012-01-10 63.911865
2012-01-11 -6.867188
>
> # JFEEEIEET
> summary(CL_OP)
Index

Min. :2012-01-04
1st Qu.:2012-04-09
Median :2012-07-06
Mean :2012-07-05
3rd Qu.:2012-10-03
Max . :2012-12-31

CL_OP
Min. :-73.685
1st Qu.:-11.442

Median : 1.513
Mean I 2.244
3rd Qu.: 14.297
Max . - 91.844




WiEABER - T5F = - AlBEIs

28/95

> # HEigiE(1ag)
> head(CL_OP)

2012-01-04
2012-01-05
2012-01-06
2012-01-09
2012-01-10
2012-01-11

CL_OP
~42.605224
~12.445069

15.248047
61.148926
63.911865
~6.867188

> head(lag(CL_OP, 1))

2012-01-04
2012-01-05
2012-01-06
2012-01-09
2012-01-10
2012-01-11

CL_OP

NA
~42.60522
~12.44507
15.24805
61.14893
63.91187

> head(lag(CL_OP, 2))

2012-01-04
2012-01-05
2012-01-06
2012-01-09
2012-01-10
2012-01-11

CL_OP

NA

NA
~42.60522
~12.44507
15.24805
61.14893

> # BE=HIER: FHEE - FT—HEE - BT —HEE

> dataCL_OP <- merge(CL_OP, lag(CL_OP, 1), lag(CL_OP, 2))
> class(dataCL_OP)

[1] "xts™ "zoo™

> head(dataCL_OP, 3)

CLOP CLOP.1 CLOP.2
2012-01-04 -42.60522 NA NA
2012-01-05 -12.44507 -42.60522 NA

2012-01-06 15.24805 -12.44507 -42.60522

//wWww . hmwu -

idv.tw
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1
> # Sy T ERZE  FEE: 0 FE -1l F 4t 4 I e
. : (a) Fa B I5 B AS:
> # ﬁﬁﬂéfzéﬁﬁ(up:hlgh—open, |OW€I’IC|OS€—|OW) N EIRBEBEEREREC
> # +Z&(open~close) 15 e ae) -
> # AlaEfE(up-high-close, Iower:open—_low) EORUELE - BIREARARE(
> candle <- apply(dataCL_OP, 1, function(x) { s — SRR -
+ ifelse(X[3] < (-11) & FIR(HA eEHBER)WBRESR —
+ abs(x[2]) < 2 & RARE  ZEEARERE—KX(F
+ x[1] > 6 & BT R ERREEE—
+ abs(x[1]) > 0.5 * abs(X[3]), ¥ o
+ 1, 0) (b) EE+FERIEME: S2RNKEE | x[3] x[2] x[1]
+ 3}) MFARE/NRELIRWWERENEIRN
> FRRE -
> # BRI S BEE IR
> candle <- xts(as.numeric(candle), order.by = index(dataCL_OP))
> names(candle) <- "candle" > # HEEESHIER
> head(candle, 3) > summary (CL_O% oL op
candle Min.  :2012-01-04 Min. :-73.685
2012-01-04 0 Lot Qu- 20204 00 Lot v ioiL 42
2012-01-05 0 Mean  :2012-07-05 Mean : 2.244
d .:2012-10- d - .
2012-01-06 0 ord i e e 2
> EH TR BT H TR
> dataCOP <- merge(Open, lag(Open, 1), lag(Close, 1), lag(Close, 2))
> tail(dataCOP, 3)
Open Open.1 Close Close.1
2012-12-27 2223.655 2211.594 2219.132 2213.611 (b) EE+FEERME: E2RMUEE(1ag(Close,
2012-12-28 2207.913 2223.655 2205.897 2219.132 1))*Dﬁaﬁ%1%(lag(0pin, D))/NRELRIWEEE
2012-12-31 2236.461 2207.913 2233.252 2205.897 (lag(Close, 2))M3XHFEE(Open) -

http://www.hmwu. 1dv.tw
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> dataCOP <- merge(Open, lag(Open, 1), lag(Close, 1), lag(Close, 2))

> tail(dataCOP, 3)

Open Open.1 Close Close.1
2012-12-27 2223.655 2211.594 2219.132 2213.611
2012-12-28 2207.913 2223.655 2205.897 2219.132
2012-12-31 2236.461 2207.913 2233.252 2205.897

# PRI CS REE PSR 7
Doji <- xts(as.numeric(Doji), order.by = index(dataCOP))
names(Doji) <- "Doji"
head(Doji, 3)
Doji
2012-01-04 NA
2012-01-05 0
2012-01-06 0

> # EHFEERNE  BrRFEFCERICERT

> # JHET & FLE BRI ENKERE

> Doji <- apply(dataCoP, 1, function(x) {

+ ifelse(X[2] < x[4] &

+ x[2] < x[1] & (ME%+$EE%NE

+ x[3] < x[4] & o FE2RHABE(lag(Open, 1D))NRFBIXPVUERE(lag(Close, 2))
+ x[3] < x[1], o FE2RMFRE(1ag(Open, 1))/\HRE3IXRAIGEERE (Open) -

+ 1, 0) o FE2XRMUWERE(lag(Close, 1))/NMREIXHVUERE(1ag(Close, 2)) -
+ 3 o F2RMIWEBRE(lag(Close, 1)) /MRE3XRABIEEE(Open)

>

>

>

>

>

http://www.hmwu. 1dv.tw
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> # EZH NAEE
> # FENZE
> ret <- ROC(Close, type = "discrete') I) _ 1)
> names(ret) <- "SSEC2012.ret" t—1
> head(ret) rate of Change =

SSEC2012.ret I)t__l
2012-01-04 NA

2012-01-05 -0.009651556
2012-01-06 0.006955295
2012-01-09 0.028887407
2012-01-10 0.026889921
2012-01-11 -0.004242819
>

>
> # F5 B TEEATEER Bl ~ I
> dataret <- merge(lag(ret, 2), lag(ret, 1))
>
> # B T
> trend <- apply(dataret, 1, function(x) {
+ ifelse(x[1] < 0 & . .
+ x[2] < O, > trend <- xts(as.numeric(trend), order.by = iIndex(dataret))
+ 1, 0) > names(trend) <- "trend"
+ 1) > head(trend)
trend

2012-01-04 NA

2012-01-05 NA

2012-01-06 NA

2012-01-09 0

2012-01-10 0

2012-01-11 0

http://www.hmwu. 1dv.tw
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;;“%o % TRRZE . MIEREE

> # FZH T ERZE ) WHIERE

> MorningStar <- function(candle, Doji, trend) {
star <- na.omit(merge(candle, Doji, trend))

signal <- apply(star, 1, function(x) {
ifelse(all(x == 1), 1, 0)
P

signal <- xts(as.numeric(signal), order.by = Index(star))
return(index(signal[signal == 1]))
}

> # e LAFSTS2012F 5 T FRZE ) HTHH

> Morn I ngStar(Cand I e, DOJ I trend) SSEC201209 [2012-08-21/2012-09-28]
[1] "2012-09-06" Lact 2036 163345

> # 48202012/09/06 1 5TH K 48/E ﬁH l T“+I

V+ + + + 4+ + + + +

— 2150

~ 2100

|ii+¢i-+. **I¢*+.II "

S ERGEI T RIS . N AR T A Re R e -

EIFAMALRER B - BES v
o RS . BELERDE - BREER 3
J:/ggtgg’ °

SSEC201209 <- SSEC2012[''2012-08-21/2012-09-30"]
chartSeries(SSEC201209, theme = myTheme)

V V V

AH 212012 JUH 282012 F.H 04 2012 FLE 112012 FLH 182012 FLH 252012
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VVVVVVVYVYVYVYVYVYV

\

V V.V + +

2011-01-05
2011-01-06 -14.23804
2011-01-07 18.13599 -14.23804

> # HHLEEE T BT R e

rm(list=1s())
myTheme <- chartTheme("'white",

# FA L4520l FE X G R

SSEC2011 <- read.csv(''data/SSEC2011.csv",
order.by =

SSEC2011 <- xts(SSEC2011[, -c(1, 2)],

Close <- SSEC2011%Close

Open <- SSEC2011$0pen

CL_OP <- Close - Open

names(CL_OP) <- "CL_OP™

dataCL_OP <- na.omit(merge(CL_OP,

head(dataCL_OP, 3)
CL_OP

6.10498

CL OP.1
27.31885
6.10498

up.col="red",

header =

lag(CL_OP)))

cloudColor <- apply(dataCL_OP, 1, function(x) {

ifelse(x[2] > 0 & x[1] <0, 1, 0)
1),
cloudColor <- xts(as.numeric(cloudColor),
head(cloudColor, 3)

[.1]

2011-01-05 0
2011-01-06 1
2011-01-07 0

order.by

dn.col="green™)

as.Date(SSEC2011%$Date))

TRUE)

EEE:
21|EIKHFE@E’J%E&?JZH52

—RXELHBBENGR - Z\I@EEELXEJX[Z] > 0EfE
Ex? RN E> >FRBE -
F_RaeBEEER 1] < (IRE  AREE_
KERE Fim)SRE—RIRW B E(E —KERE L) -
F_RWBBERE-RWBRENFEEZMN—F
 BARSE—RAIFREE -

i
RNZUEMGIKERE - B
ZEHE -

F_RADERRS -
R - EEANE L - oJBEHIRA

EFE LT

= index(dataCL_OP))

EE2ZBWREBILE -
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> # il TSEZTR ) TPREEEE - G ER I B
> dataCOP <- merge(Close, Open, lag(Close), lag(Open))
> cloud <- apply(dataCOP, 1, function(x) {
+ ifelse(X[2] > x[3] &
+ x[1] < 0.5 * (X[3] + x[4]D) &
+ x[1] > x[4]1,
+ 1, 0) %aﬁﬁlﬁ
+ }) 1@*“1‘5@;5’]%»%2@&
> cloud <- xts(as.numeric(cloud), « FE—REBELABENGE  ABEEERRE  RRWEE>>H
+ order.by = index(dataCOP)) BE(E -
> head(cloud, 3) « F_RFEEBEERTRE  S_ARBESRE—RHOWEE
[.1] *x[2] > x[3]
2011-01-04 NA « BRWBBERSE-ARWBBMRBEZMAO—F x[1] <
2011-01-05 0 0.5 * (X[3] + x[4]) ' BERRE—XNRAREX[1] >
2011-01-06 0 x[4] -
> # EZla L% « B_RFEMEERS  RNZTEMGKERD - FAHE - BB
> # FFEWZRE IIETE% OJREHIRFIZEHE -
> ret <- ROC(Close, type = "discrete") . EE LB HEEHINESIE -
> names(ret) <- "SSEC2011.ret" |
> head(ret, 3) > dataret <- merge(lag(ret, 2), lag(ret, 1))
SSEC2011.ret > Uptrend <- apply(dataret, 1, function(x) {
2011-01-04 NA + ifelse(x[1] > 0 & x[2] > 0, 1, 0)
2011-01-05 -0.004706856 + 3
2011-01-06 -0.005291566 > Uptrend <- xts(as.numeric(Uptrend), order.by = index(dataret))
> head(Uptrend, 3)
[.1]1
2011-01-04 NA
2011-01-05 NA
2011-01-06 0

http://www.hmwu. 1dv.tw
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> # e ' SEZR PR
> darkCloud <- cloudColor + Uptrend + cloud
> names(darkCloud) <- "darkCloud"
> darkCloud[darkCloud == 3]
darkCloud
2011-05-19 3
2011-08-16 3
>
> # 4852011/05/ 194 13THKERE
> SSEC201105 <- SSEC2011[''2011-05-01/2011-05-30""1]
> chartSeries(SSEC201105, theme = myTheme)
>
> # 48502011/08/16414THKERE
> SSEC201108 <- SSEC2011[''2011-08-01/2011-08-30"1]
> chartSeries(SSEC201108, theme = myTheme)

5/8F%a - BR LABE  BEEFRSHERE
EAK -

5/19t3R " HEEIE , R - FammiZ RS
SRR - MBUBERER MIXRRITIE
5/2091?25’]1%*“?5*“ - OJBEHER—E MK -
'REE EJé%%Hﬁﬁﬁ’%MEm°

#aa ﬁ%ﬁﬁ%ﬁ FliTEFEZ 2 RIS

TE%LJ\EEEJ”: REFTRRNIES

Nk
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ESEC201108 [2011-08-01/2011-08-30]
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600
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= 2500

= 2450

Ilﬁ+y*lli+l'—

T vfilie (10.000s)
[ )

2800

r 2850

- Z&00

= 2750

2700

RF03201M FPWONM FHFNM 0N AFIG201 FFI1920011 ARF 242011 HE 27 20N




i ||| HERXZHRES
s HEXSER (Momentum Trac;lin]g
Strategy): 'REZRIENS L 2ALES T EEPH

tI:@EEJ °

» HS=Y)ICHES x BE - B8 F RE il
TS E B A RS ’ITH%ER\HHT EHARBRHUEBEEY -
BIE R AN -

m FESEIS EAR FEROJ R BYESEE) -

« SEAMEIS R - BISAME CEOBE - %
B15 MKk - RIOJgEA4EE MEARIE)= -

s OBEHMRIEBEEINE =R DTS EERY
SEBE - EMmalERZ KR - EBHE -
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. (EESEKEBIE:
Momemtum; = Py — Py_,,
m P, metHTHHE’METﬁZ
P REt - miGEINER Y  mARKEER -

s (ERIZKEF =2 E(BRBE(LXR):
Pt R Pt—m
Pt —m
m FRHAE)=: 10K ~ 20K ~ 25K -
s PHAE)S: 6fE R - 9ER -
s REIE)E: —F5BEX -

Momemtum; = ROC; =
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=,
(=]

L0, BIESESRES: B(Vanke) S EIRSE

HHFH T T T
# (BB B EAA #
HHFH T T T

rm(list=1s())
myTheme <- chartTheme(*'white"™, up.col="red"”, dn.col=""green™)

# FHIBERREZE?2014~20150428 » HEK
Vanke <- read.csv(''data/Vanke.csv', header = TRUE)

Vanke <- xts(Vanke[, -c(1, 2)], order.by = as.Date(Vanke$Date))
head(Vanke, 3)

Open High Low Close Volume
2014-01-01 8.03 8.03 8.03 8.03 0
2014-01-02 7.99 8.07 7.92 7.99 48529900
2014-01-03 7.97 7.97 7.76 7.84 54046700

VVVVVVVYVYVYVYV

> tail(Vanke, 3) > Close <- Vanke$Close
Open High Low Close Volume > names(Close) <- "vanke.Close"
2015-04-24 14.48 14.70 14.15 14.42 362066200 > tail(Close, 3)
2015-04-27 14.41 14.70 14.30 14.70 422562000 vanke.Close
2015-04-28 14.65 14.66 14.11 14.19 386603900 2015-04-24 14.42
2015-04-27 14.70
2015-04-28 14.19
> summary(Close)
Index vanke.Close
Min. :2014-01-01 Min. : 6.570
1st Qu.:2014-05-01 1st Qu.: 7.987
Median :-2014-08-30 Median : 9.250
Mean :2014-08-30 Mean : 9.846
3rd Qu.:2014-12-29  3rd Qu.:11.967
Max . :2015-04-28 Max . :14.910
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BRI BEHARFSH )= AR

> > # QBRUREE (EHIRID HEE
> # FEHES BI(FBAY) s > plot.zoo(merge(Close, momentum5),
> lagClose <- lag(Close, 5) + col = c('black™, "blue™),
> names(lagClose) <- "lagClose" + main = "ERKEHESHEIER")
> >
> vankeClose <- merge(Close, lagClose) > # FFES H(EED) Bi&
> vankeClose <- na.omit(vankeClose) > Momentum <- (Close - lagClose) / lagClose
> head(vankeClose) > Momentum <- Momentum[-5:-1, ]
vanke.Close lagClose > names(Momentum) <- "vanke.roc5"
2014-01-08 7.42 8.03 > head(Momentum)
2014-01-09 7.46 7.99 vanke.roch
2014-01-10 7.38 7.84 2014-01-08 -0.07596513
2014-01-13 7.24 7.48 S
2014-01-14 7.23 7.43 2014-01-15 -0.03369272
2014-01-15 7.17 7.42
> ERREESHHEHE
> # FFESH(EEZX) BE
> momentum5 <- vankeClose$vanke.Close - s 4
vankeClose$lagClose g o
> names(momentum5) <- "vanke.Momentum® § o |
> tail(momentum5, 3) P
vanke .Momentum 7
2015-04-24 -0.25 ”
2015-04-27 0.49 £ ™
2015-04-28 -0.29 "
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40

—_— mE=]= ==
% % == == 4 |24/ 3
> library(TTR) m EHESEX
> —_ - [ ]
> # L momentun {TTR} A5 ABE(EEL (type = "continuous”)
> # na.pad = TRUE: ZRIESNAFTHEY t
> Momentuml <- momentum(Close, n = 5, na.pad = TRUE) ROCCOTlt = ln——
> head(Momentuml) P%—l
vanke.Close
2014-01-01 NA
ool . EEE(E
— - [ ]
2014-01-06 NA (type = "discrete")
2014-01-07 NA Pt — Pt—l
2014-01-08 -0.61 ROCDis, =
> tail(Momentuml) t—1
vanke.Close
2015-04-21 0.36 — —
2015-04-22 0.98 > # G ERENSEI i F (AR EF)
2015-04-23 0.46 > ROCDis <- ROC(Close, n = 5,
2015-04-24 _0.25 + type = "discrete™, na.pad = TRUE)
2015-04-27 0.49 > ROCDis <- na.omit(ROCDis)
2015-04-28 -0.29 > nameS(ROCDiS) <- "vanke.ROCDis"
> head(ROCDis)
vanke .ROCDis
2014-01-08 -0.07596513
2014-01-09 -0.06633292
2014-01-10 -0.05867347
2014-01-13 -0.03208556
2014-01-14 -0.02691790
2014-01-15 -0.03369272
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o ‘1 bew) Jﬂ:

g/ ,||%_ IREEESREES (TS

# 2015FEF IR EEZK R E
Vanke2015 <- Vanke[''2015"]

chartSeries(Vanke2015, theme = myTheme, name = "BEFI2015FKLEE")

# FKERE [ - fRigEi#R(technical analysis)
addTA(CI(Vanke2015), on = 1, col = "black", type = "I')

# EKERIE T EL & - 8RR (F4R
addTA(CI(Vanke2015), col = "black'™, type = 1)

# KEGRE T EE #8535 HE)E&

VVVVVVYVYVYVYV

addTA(momentum(Cl(Vanke2015), n = 35, na.pad = TRUE), col = 4, type = "I")

35H)

B 2055 KR E

[2015-D1-01/2015-04-28]

Last 141

. BEHEOETHE . BR o e
REEEABERTRE .

Z o

- BEREVEDLE - KRE

i éi" iﬁ ﬁg BA J: ﬂ_ t éi" ° “olumg (millions):

GO0~ 356 F g B0

. BSLMERAIEENYE e I“IlllllllI“llllllll“lmlll _____ II|||II||||Illlllllllll“lllII‘III“"IIIIII

CIWanke2015)

BERBEAREN . L

. EEEgetoBBTE MﬂJuWJKJ%MR
LA BIE B IR - -
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Jl—1 "110

/‘@ %’g.
¢ -8 s
[0 <-

(=)

Close <- Vanke$Cl
names(Close) <-

# FTHE3SHEIEH

na.pad = FALSE)
names(Momen35) <-
head(Momen35, 5)

VV+VVVYVYVYV

2014-02-20 -0.
2014-02-21 -0.
2014-02-24 -1
2014-02-25 -0.
2014-02-26 -0.
>

# 35 HEEE < 0 :
# 35 HE/EE > 0 :

names(signal) <-
head(signal, 3)
signal
2014-02-20 -1
2014-02-21 -1
2014-02-24 -1

V V.V V VYV

# BT RN (B

ose

Momen35 <- momentum(Close,

"vanke .Close"

n

= 35,

"momentum35"

momentum35

71
83

.15

91
75

signal
signal

"signal”

-1, B4
1, ZREA

signal <- i1felse(Momen35 < O,

-1, 1)

http://www.hmwu. 1dv.tw
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2&#:&735152“5
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- E=>0  KECgEERER RN
BEE - B EANETR

o TEBEEER LB -

- EE<0  KRECBEA NKHBEE
- BRETDNER

(’fﬁi’fi)'%'$4ﬂ§m§b%§%%ﬁ§
rREEEREM3SH -

- BISHEFERLER  mBuEEFr
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= ‘1:-“1

z;.|||go REEEYHEEAELERS

%;

# B E BRI 2SR |

> ret < RoCClose, 1 E3AMBRAARLOERSE

> ret <- ret[-(1:35)] - BHIREAGTE - signallUBERL - FEETER LR

> head(ret) ) W=mEKRO - EUsignaI@retE@%%j{ﬁéO °
014-02-20 0. 00080758 - EHRERERE signalHWE?%—El REHEMET B
2014-02-21 -0.022100347 Wz /N HR0 - Rlsignal EretfySEFE T AR RR0 -
2014-02-24 -0.067896107 - BISHEEEXRSWKUGAAROE - RIFRHEERTRA
2014-02-25 -0.018100042 e -

2014-02-26 0.016604155

2014-02-27 -0.013564639
>

> # 35 HEIEEEX BNz FETHE
> Mom35Ret <- ret[-1] * lag(signal, 1, na.pad = FALSE)
> names(Mom35Ret) <- "Mom35Ret"
> head(Mom35Ret)
Mom35Ret
2014-02-21 0.02210035
2014-02-24 0.06789611
2014-02-25 0.01810004
2014-02-26 -0.01660416
2014-02-27 0.01356464 N e i i
2014-02-28 -0.01953481 # E Rt B

win <- Mom35Ret[Mom35Ret >= 0]

winrate <- length(win) / length(Mom35Ret)
winrate

1] 0.5616883

=V V V V
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> # BREEX GRG0 R IE
> ret <- ret[-1]

+ col = c("black", "red"),

> plot.zoo(merge(ret, Mom35Ret), col
+ main = "ENERZ RIS FE)
> legend("'topright”, legend = c("ERHEE=E", "BEXE"),

Ity = 1)

= c("black™, 'red"),

B8 X 5 RS U 2R 20 7

005 010

vanke ret

-0.05 000

005 04010

Wom3sRet

-005 000

-0.10

http://www.hmwu. 1dv.
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%
%
(=]

+ VvV +V VYV

# FTEX ZRIGHTE RN 7R
library(PerformanceAnalytics)
chart.CumReturns(merge(ret, Mom35Ret),

Ity = ¢c(1, 6), main = "

legend(""topleft”, legend = c("ERREE",

col = c(""black"™, '"red"),

"HEXRS"),

col = c("black"™, "red™), Ity = c(1, 6))

itz ®", legend.loc = "topleft™)

t8A 2 5HUZ 52 (Cumulative Return)

cri=A+ry)A+r).(1+r)—1

th*‘*HQZEH*%%O 5616883 - Mm&

RSN BEBWRERNEBRIEAN

%’ﬂﬂ SEHBEERBWERRIT -
o] gE/R A FRAI EEBRENA U s =R

g EsEs

------------

OJEER BIRRIABIE RN ERX -

Blan: FER IEERA2EH & - M

TRRIR MG AR RAME T o &4 -

AR BN R R R T A

AY -
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i)~ '(“"r-l

1L '[|_|-

REGIETENS - BRI =R
i

G
r~;§‘
:? a
-8 =
‘-?:-_, =

= = 22
REGKBESG - BRI =R
> # RISIETERF » BT o > summary(win)
> win <- Mom35Ret[Mom35Ret >= 0] Index Mom35Ret
> # FTHSEEF » FEEHTK 7 Min. :2014-02-21  Min. :0.000000
> loss <- Mom35Ret[Mom35Ret < O] 1st Qu.:2014-06-13 1st Qu.:0.003486
> loss <- (-loss) Median :2014-09-26 Median :0.010595
> par(mfrow = c(2, 1)) Mean :2014-09-21 Mean :0.015786
> hist(win) 3rd Qu.:2014-12-26 3rd Qu.:0.021331
> hist(loss, ylim = c(0, 80)) Max . :2015-04-27  Max. :0.095022
> plot(win) > summary(loss)
> plot(loss) Index Mom35Ret
> Min. :2014-02-26  Min. :0.0008055
> # FEEEFI R 1st Qu.:2014-05-30 1st Qu.:0.0083347
> mean(win) Median :2014-09-23 Median :0.0162936
[1] 0.01578579 Mean :2014-09-28 Mean :0.0187208
> # FLEEEZ LK 7 3rd Qu.:2015-01-27 3rd Qu.:0.0226401
> mean(loss) Max . :2015-04-28  Max. :0.1051962
1 .0187207
L] 001872078 . BEEEENE
o - s S 1B R O s TR
s ASCCTRAIZERE R &
gq . § R A -
S 0 ) e S . L+ BEBRRESH
o om oo e BB 151252 5 50K
SERER RS 0.5
g Histagram ofloss : - 1B1£2014/02/26
- - ~ 2015/04/28M &
) ; TR RFRIRAS
e “ BENRERRLY
v ‘H;'..:m HEHs04 £HO hH9M +—Hosae —HG05 ZHRMS A 208 /\A-I_”Qﬁ’ﬁ_\'_-l °
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}'LEEE
27|<

N “7"’"
=71

RSI H¥) i@ 5515 1R

7. B s S EREFERE -
N Hﬁ?%”)\jjg > KREBH N= => BB LR
s REELN=E > KEEAN=E => BB MK

s Wells Wilder (1978) iRt fir=
Relative Strength Index (RS (tHEY R 55351%) -

T35 B B AT R E IS

5 BRSIRAVER IZ ==

HNEAFME LSRN - EMEARKEENERBER -
UP, t FSAEKRE
RSI; = 100 X UP. + DOWN UP: t RN B FIEIREEE -
t t DOWN,: t X AR E T BB E R TPIgME -
EX-FASHMREWRRE - 5TE4HRSHE -

1H 18 _ _ .
2H 23 5 . UP = 2 = 1.25

_ 2+1+1
3H 21 2 DOWN — _
4H 20 - 1 4
5H 19 - 1 RSI = 100 x1+1_25=55.56
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RSI tH¥1 385515 1F
RSI, = 100 Ut
L 8 UP, + DOWN,
s —REREMFI9ECKUPEDOWN -
n O] B EREFIG(SMA) « NIEBHHF1T(WMA)
BRI B9 (EMA) -
= RSI =0 OIf3UP <« DOWN - LiRIBE=/RS T EXIE
B aiEEREAE  KREER FEKHNAOBEARLE
ROE -
= RSI ~ 100 - OIfSUP > DOWN - EARIEEIZARS M EX
iBE - EEERBEAR BREERLLENHEEARN
MERTIEE -
m RSI~50 ﬂ’%UP DOWN - EFRERZEEIE LROBE
RAER MXIB
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1 Y

o RSI 484138551512

en Tena T Toons
1H NA

3.82
2H 3.79 - 0.03 2H -
30 3.75 - 0.04 » 38 -
4H 3.77 = 0.02 - 48 - > # t=4, RBFEBEITLI(SVA)
_ > up <- (0.02+0.03)74
5H 3.80 0.03 5H 41.6 > down <= (0.03+0.04)/4
6H 3.79 - 0.01 6H 50.0 > 100*up/ (up+down)
[1] 41.66667
>
>

-- > up <~ (0.02+0.03)/4

> down <- (0.04+0.01)/4

3.82 1H NA > 100*up/ (up+down)
20 379 - 0.03 2H - [1] 50
3H  3.75 - 0.04 » 38 -
48 377  0.02 - 4H -
5H  3.80 0.03 - 5H 416
6H  3.79 - 0.01 60 500

http://www.hmwu. 1dv.tw



r.

|I| RS1 {TTR}: tH¥IRESIEIR

.\Q‘\.

&'5
e .

S HHHHHH FERAHA F‘ﬂ HA?28 H
> Iibrary(quantmod) _ Medrs 5
> rgﬂﬂ@fﬁﬁ&ﬁ/ \gﬁﬁ E/J :l:;K RSI,{E;E
> BOCMstock <- read.csv(''data/BOCM.csv", header = TRUE) %E/EJIEE ﬁZE"]
>
> # PRI
> BOCMstock <- xts(BOCMstock[, -c(1, 2)], « RSI{TTR} BEEEWN
+ order.by = as.Date(BOCMstock$Date)) A .
> head(BOCMstock) %EHR'{E%]'ZL H

Open High Low Close Volume RSI {TTR} R Documentation

2014-01-02 3.82 3.84 3.80 3.82 57317900 .
Relative Strength Index

2014-01-09 3.78 3.83 3.77 3.79 39753200 Description

> tail (BOCMStOCk) _ The Relative Strength Index (RSI) calculates a ratio of the recent upward price movements to
Open High Low Close Volume the absolute price movement. Developed by J. Welles Wilder.

2015-04-07 6.46 6.56 6.44 6.55 664765600

Usage
2015-04-14 6.92 6.92 6.80 6.84 480660300 RSI(price, n = 14, maType, ...)
> Arguments
> # BB E &R _
> BOCMcl p <- BOCMStOCk[ » 4] priee Price series that is coercible to xts or matrix.
> names(BOCMclIp) <- "BOCMclp'
> head (BOCMC ! P, 3) " Number of periods for moving averages.
BOCMclp
2014-01-02 3.82 mmwemma
2014-01-03 3.79 '
2014-01-06 3_.75 1. A function or a string naming the function to be called.

2. A [list with the first component like (1) above, and additional parameters
specified as named components. See Examples.

http://www.hmwu. 1dv.tw



r1[.31
o~

— = s o
/;.“ . EERSIE - RSIREMZER
[ &‘Lo

> # FFERSI » maType=""SMA", n=6, 12, 24
> RS16 <- RSI(BOCMclp, n = 6, maType = "SMA™)
> names(RS16) <- "RSI.6"
> RS112 <- RSI(BOCMclp, n = 12, maType = "'SMA™)
> names(RS112) <- "RSI.12"
> RS124 <- RSI(BOCMclp, n = 24, maType = "'SMA™)
> names(RS124) <- "RSI.24"
> RSI: 6, 12, 24 days
> RSI1.Days <- merge(RSI6, RSI12, RSI24) g M N N
> RSI.Days <- na.omit(RSI.Days) | ! /f ‘} h | ] 1 |
> head(RSI .Days) 21 \ % [ l'“r I, | y}%wl N /W i

RS1.6 RS1.12 RS1.24 i A ‘-\I‘_”\ “ Lﬂl /H‘ jw-" |, ,\“J{.‘ ".‘,;Jg,'l“ f,:J Af\ “ r“lul _“H
2014-02-06 0.00000 66.66667 45.45455 I ‘%r ‘\JM‘L\J‘YW / -\h]*(l :\yr ﬂ\ﬂﬁ \I;Wf
- 2 WV gt YL f\fJ‘ | ' 'J ‘I\\f'“.‘ I
2014-02-13 93.75000 86.95652 63.82979 RN i i \f" 1{ ,“”’ 4 / At )”
> tail(RSI.Days) - \ﬁ; “4' g w%ﬂ \ HFQ N H W J

RSI.6 RSI.12 RSI.24 | = | - | U
2015-04-07 58.33333 54.02299 65.48673 I IR | | L
2015-04-14 80.55556 73.63636 66.97674
>
> matplot(RSI.Days, type="I", col=2:4, Ity=1, main="RSIl: 6, 12, 24 days")
> legend(70, 15, legend=c('RSI1(6)", "RSI(12)", "RS1(24)"), col=2:4, lty=1)

- EHrA: 60 (RSIL): —BAMEEEE - (F2H#A) - 12H(RSI2): #EANKEEE - (F2H) -
24H(RSI3): —EHIKEIEE - ()
« REZIND  REZBIUSZRIARSIMEHARSEETIRERR
«  FEHARSL #WEBREEBE R R EILRES - RSEKEAK -
- RHIRSL $IEHEE(CREARELIES - RSUEKEN/) -
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_/‘,|||% RSIE1E ¥ B AR =48 B FIHB B IR A

> PR A A T

> # RS\HEEGRIERGR & - RSHEZRHERT

> PR A A T

> plot(RSI6, type = "1, Ry

+ main = "RSINEEHGNBEHEL'", ylab = "RSI™) ° %Fﬁﬁ_ﬁ ?ﬁRSI 80 ° (RSI =
- 70 - 90 &575)

> RSI16$horizontal.line.20 <- 20 . =g

> RS16$horizontal.line.80 <- 80 R}.LS_DL;SO S L R R S 5 -
> lines(RSI6[, "horizontal.line.20"], col = "blue™) KREEANEBEBKA EANE
> lines(RSI6[, "horizontal.line.80"], col = "blue™) RE LA - FFLIRERKRE

HEOIREE T BE - LhRS mﬂ
CRRFHEBEARE .
MmEENEE -
ez .« HF#BE RSl =20 (RSl =
1 30 10 &7A) -
' i |+ RSI<20: ERHBEERER -
REFBHNEBA  BHEAN

=
L
: A m m ERRBERES - FURE
| ‘7\ AREROBEE Lk - Mo
H ) / 2—|—

H

WA ES

8

RSIpyEESREES

= Y

o
I——

RS

p——

—————
_ T

. 5 )\H AR EREBEWL

1 PU L I J i & o ':F'lb\na?: RSI = 50
HEE BARE

—H 022014 =H 032014 LA 012014 + 5 012014 JLA 012014 +—H 032014 —B 012015 ZHmams WA 142015
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G/‘.m% RSIMWE SRR BEFFTRX

RSINEERXX:
s SiHIRSIZ O FZFBREIWRSIZNS - EMHE AN HBERE - B LR
MAOBEKR  BL—EHRENEAEGT  HEHEES "#82YXY, -

RSIBYSETAR X :
s S HIRSIZR O NP R EBAORSIZARES - MEMHIE LN HBERE - B N
MAOBEKR  BL—EHRENELET - HERES "SHTRY ., -

BHAHGH AR AR R R R R e AR R
# RSVAJE X I LK #
BHAHGH AR AR R R R R AR R
par(mfrow=c(2, 1))
pIot(RSIG[ ‘20157, type = "I,
main = "RSIFEESRX NHESETRXX'", ylab = "RSI™)

lines(RS124["2015/"], col = "red", Ity = 6, lwd = 2)

addLegend("bottomright'™, legend.names c(""RSI16", "RSI124™),
col = c("black"™, "red"), Ity c(l, 6))
plot(BOCMclp['2015/'], type = "I,
main = "ATEIRATHYAEEE", ylab = "BEE"™)

+VvV+VVVYV+VVVVYV
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«  RSIGHI#RTEO~100L MKE) - KBENEIK - RSI2Z4BARE20~80KE) - BB -
- RSIGHVE#EE80K - REENRBER - RIIKRFER/E Nk - MBERBER MEEE -
- =ERXNEMRINE - RERBER LRITHS -

RSIAEZEEETHEE 2015-01-01  2015-04-14

Ral

T T T T T T T T T

—Foi2s —H 122015 —F 262015 — H oais —H 32015 =F mis =F 3015 M H 08 2015
A TRV R R 2015-01-01 / 2015-04-14
7.0 7.0
B
§ E.5 B.5
5.0 WV £.0
T T T T T T T T T1
—HF o120 —H 122015 —H 262015 — H 022018 —H 232015 = H o201 =H 23015 M A 06 2015
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(s ) JF-
— .

=RSIIEIERXRZE A

/ ||Iz SR T A

e
# RSN 1R R TR E R B #
e
rsi6 <- RSI(BOCMclp, n = 6, maType =
rsi6 <- na.omit(rsi6)

names(rsi6) <- "'rsi6”

head(rsi6)

VVVYVVYVYV

rsi6

2014-01-10 42.85714
2014-01-13 61.53846
2014-01-14 66.66667
2014-01-15 46.15385
2014-01-16 30.00000
2014-01-17 23.07692
>
rsi24 <- RSI(BOCMclp, n = 24,
rsi24 <- na.omit(rsi24)
names(rsi24) <- "rsi24"
head(rsi24)

rsi24
2014-02-06 45.45455
2014-02-07 47.61905
2014-02-10 56.09756
2014-02-11 60.86957
2014-02-12 59.09091
2014-02-13 63.82979

maType =

V V V V

""SMA™)

""SMA™)

http://www.hmwu. 1dv.tw

# FRSHE I E 32 Z R g

. EWMBTREISER - B
BELEHR -

s fIEEER
1&:
s =RSI6 > 80 =(RSI6ME | ZFi@
FRSIZZlﬂj ’ n\EEIHj1E:5u
s =RSI6 < 20 5 RSI6ME _EZF3E
RSI24[ - BE AR

5T ERSI6FIRSI24H

s RS5REEWNIT: LIERSINEF &L -
BEABELRSE -

s O HRXSREETIREN




RIER Z 5%

http://www.hmwu. 1dv.tw

> # FERZEF(L) 1 rsi6HE R R > # XGI1EH(2): HLXXEI LXK
> # BEAL > rsi6lag <- lag(rsi6, 1) ##E—HHIrsi6
> longsigl <- ifelse(rsi6 < 20, 1, 0) > rsi24lag <- lag(rsi24, 1) ##FE—Hprsi2a
> names(longsigl) <- "longsigl” > head(rsi24lag)
> rsi24
> # B—EEABEFEF20144E1 F20 HF 148 2014-02-06 NA
> head(longsigl[longsigl == 1], 4) 2014-02-07 45.45455
longsigl 2014-02-10 47.61905
2014-01-20 1 2014-02-11 56.09756
2014-01-21 1 2014-02-12 60.86957
2014-02-06 1 2014-02-13 59.09091
2014-02-07 1 >
> > # BHEH
> > RSIData <- merge(rsi6, rsi6lag, rsi24, rsi24lag)
> # EHE > RSIData <- na.omit(RSIData)
> shortsigl <- ifelse(rsi6 > 80, -1, 0) > head(RSIData)
> names(shortsigl) <- "shortsigl” rsi6 rsi6.1 rsi24 rsi24.1
> 2014-02-07 0.00000 0.00000 47.61905 45.45455
> # B—EEHEEIEAF20144E2 11 HA 15 2014-02-10 75.00000 0.00000 56.09756 47.61905
> head(shortsigl[shortsigl == (-1)], 4) 2014-02-11 90.90909 75.00000 60.86957 56.09756
shortsigl 2014-02-12 91.66667 90.90909 59.09091 60.86957
2014-02-11 -1 2014-02-13 93.75000 91.66667 63.82979 59.09091
2014-02-12 -1 2014-02-14 83.33333 93.75000 60.41667 63.82979
2014-02-13 -1
2014-02-14 -1




t

t-1

t t-1

2014-02-07
2014-02-10
2014-02-11
2014-02-12
2014-02-13
2014-02-14
>

1))

V + + V V

0

1))

vV + +V V VYV YV

0

0.
75.
90.
91.
93.
83.

rsib6
00000
00000
90909
66667
75000
33333

head(longsig2, 4)
2014-02-07 2014-02-10 2014-02-11 2014-02-12

head(shortsig2, 4)
2014-02-07 2014-02-10 2014-02-11 2014-02-12

> head(RsIData)X[1] X[2]

rsi6.1
0.00000
0.00000
75.00000
90.90909
91.66667
93.75000

# e X XATEAR
longsig2 <- apply(RSIData, 1, function(x) {
ifelse((xX[1] > x[3D & (x[2] < x[4]), 1, 0)

1

# IETE C X AT B
shortsig2 <- apply(RSIData, 1, function(x) {
ifelse((xX[1] < x[3D & x[2] > x[4])., -1, 0)

0

47 .
56.
60.
59.
63.
60.

x[3] x[4]
rsi24 rsi24.1
61905 45.45455
09756 47.61905
86957 56.09756
09091 60.86957
82979 59.09091
41667 63.82979

0 0

longsig2 <- xts(longsig2, order.by = index(RSlIData))
names(longsig2) <- "longsig2"

0 0

> shortsig2 <- xts(shortsig2, order.by = index(RSIData))
> names(shortsig?2) <- "shortsig2"

http://www.hmwu. 1dv.tw

X[4] x[1] FSl 6
s <[3 rsi24
t-1 t

‘2] x[3] rsi24
A <[1 rsi6
t-1 1

SECRX(E )
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> # SO BEXR G
> AllSignal <- merge(longsigl, longsig2,
+ shortsigl, shortsig2, all = TRUE)
> AllSignal <- na.omit(AllSignal)
> head(AllSignal)

longsigl longsig2 shortsigl shortsig2
2014-02-07 1 0 0 0
2014-02-10 0 1 0 0
2014-02-14 0 0 -1 0

> tail(AllSignal)
longsigl longsig2 shortsigl shortsig2

2015-04-07 0 0 0 0

2015-04-08 0 1 -1 0

2015-04-14 0 0 -1 0

>

> # RBEERET

> ComboSignal <- apply(AllSignal, 1, sum)

> ComboSignal <- xts(ComboSignal, order.by = index(AllSignal))
> head(ComboSignal)

> # FENEA D
> longsig <- ifelse(ComboSignal >= 1, 1, 0)
> index(ComboSignal)[which(longsig == 1)]

> # FENEHESE
> shortsig <- i1felse(ComboSignal <= (-1), -1, 0)
> index(ComboSignal) [which(shortsig == -1)]

2015/04/08
longsig2=1: %3 #Arsi6
[ CZFERHArsi24
EBSBELABE -

> shortsigl=-1: g &f
rsIGEVEARE0 - KB
LAEE’E °

#ham: 2015/04/08 B
%1ﬁ¢§%ﬂxﬁﬁm

T AFE SRRV FER

http://www.hmwu. 1dv.tw
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> # AFERIENTHI AR n EEZKEIEE:
> ret <- ROC(BOCMclp, type = "discrete') Momemtum; = Py — Py_,,
> head(ret) e e

BOCMclp n (ERRERE EE(BBRE(LER):
2014-01-02 NA Py — Pr_im
2014-01-03 -0.007853403 Momemtum, = ROC; = ———

}%-m
2014-01-06 -0.010554090

2014-01-07 0.005333333

2014-01-08 0.007957560 ﬁui”fﬁ'ﬁxfﬁ%ﬁ?i
2014-01-09 -0.002631579 y y
> buy <- lag(longsig, 1) . -~ s
- # g % A P 31
> sell <- lag(shortsig, 1) Sel?ﬁffﬁZféfiff?*Qiet
> allsig <- longsig + shortsig
> trade <~ lag(allsig, 1) # HEEA B BN
> head(tradtla:)l] tradeRet <- trade * ret

2014-02-07 NA
2014-02-10 1
2014-02-11 1
2014-02-12 -1
2014-02-13 -1
2014-02-14 -1

plot.zoo(cbind(buyRet, sellRet, tradeRet),
screens = c(1, 1, 2),
xlab = NULL, ylab = c("buy/sell™, "trade'),
Ity = c(1, 2, 1), col = c('green™, "red", "blue™),
main = " RSIEEIRZRIE)

legend(""topright™, legend = c("buy", "sell™),
col = c('green™, "red™), Ity = c(1, 2))

vVV+VyV+ +++VVVVVYVYVYVYVYV

longsigl: rsi6 < 20, # EAZL

shortsigl: rsi6 > 80, # HHEE #addLegend(""topright', on=NA, legend.names = c("buy",

longsig2: HEXXWE AR "sell™),
shortsig2: ZFETCRYXAYEHEE > # col = c(""green", "red™), Ity = c(1, 2))

http://www.hmwu. 1dv.tw
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c("buy/sell™, "trade™),
c('green/red”, "blue'™)
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# BIstratls » sTRISHTRAPERE « FRIEERZE  FIRC K2

strat <- function(signal, ret) {
RSIRet <- signal * ret
WinRate <- length(RSIRet[RSIRet > 0]) / length(RSIRet[RSIRet != 0])
meanWin <- mean(RSIRet[RSIRet > 0])
meanLoss <- mean(RSIRet[RSIRet < 0])
return(c(WinRate, meanWin, meanLo0ss))

}

Buy <- strat(buy, ret) #E5AE9%

Sell <- strat(sell, ret) #E1E5

Trade <- strat(trade, ret) # Z/Fx 55

Test <- rbind(Buy, Sell, Trade)

colnames(Test) <- c("WinRate', "meanWin', '‘meanLoss™)
Test

VVVVVVYV++++++ VYV

WinRate meanWin meanLoss
Buy 0.5510204 0.01261439 -0.009529424
Sell 0.5396825 0.01670012 -0.027675918
Trade 0.5446429 0.01489168 -0.019848019

http://www.hmwu. 1dv.tw
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# [EERSVFYEF W2

# ARME: RS\EXEERIENGE  lg—X » BUETTEEEEF
library(PerformanceAnalytics)

names(ret) <- "'stockRet"

names(tradeRet) <- "tradeRet"
charts.PerformanceSummary(cbind(ret, tradeRet), Ity = c(1, 4),

main = "RSIHEEER ZRIGEHRIR)

+ VVVVVYV

charts.PerformanceSummary {PerformanceAnalytics} R Documentation
Create combined wealth index, period performance, and drawdown chart

Description

For a set of returns, create a wealth index chart, bars for per-period performance, and underwater chart for drawdown.

Usage

charts.Pertormancesummary(
R,
Rf = o,
main = HULL,
geometric = TRUE,
methods = "none”,
width = o,
event. labels = NULL,
ylog = FALSE,
wealth.index = FALSE,
gap = 12,
begin = c("first", "axis"),
legend.loc = "topleft”,

p = 0.95,
plot.engine = "default”,
)
Arguments
R
an xts, vector, matrix, data frame, timeSeries or zoo object of asset retumns
RT

risk free rate, in same period as your returns

http://www.hmwu. 1dv.tw
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'r'.-"'

/‘ ||| [B]#H (DrawDown)

Drawdown (DD )

DD X “|BfH” 5 "M - BEE R “BEEN” 1B % - AR B S HE P —ERIERE
GHVIEEE - A EMNZREWETNN S BEMIEESMPRNEEER PN&EER - m
DD MEZTE AN SIS P EIERMAVEER (B 404K )  EXRBEZATSE  AKS
PANEEMETE (WELATE ) - 87 DD BETEEEN I IEE -

;- LS| EERRSE AR
- (DrawDown)
a § | :
o - "'-.I""'
L!I 11;U 21.110 EI{IIU 4CIH} ECIIl] EEIIG

Index

Source: https://www.stockfeel.com.tw/%E6%9C%80%E5%A4%A7%ES5%9B%9E%E6%92%A4-max-drawdown-
%E7%AD%96%E7%95%A5%E7%AE%A1%E7%90%86/
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# BIERIG: RS\ E BRI » AR =X + 7 ETTEEEF

buy2 <- lag(longsig, 3)

sell2 <- lag(shortsig, 3)

trade2 <- lag(allsig, 3)

Buy2 <- strat(buy2, ret)

Sell2 <- strat(sell2, ret)

Trade2 <- strat(trade2, ret)

Test2 <- rbind(Buy2, Sell2, Trade2)

colnames(Test2) <- c("WinRate"™, "meanWin', "meanLoss™)
Test2

VVVVVVYVYVYVYV

WinRate meanWin meanLoss
Buy2 0.5714286 0.01592665 -0.01254626
Sell2 0.5538462 0.01711650 -0.01785657
Trade2 0.5614035 0.01659594 -0.01562624
tradeRet2 <- trade2 * ret
> names(tradeRet2) <- "ModifiedRSIRet2"
> charts.PerformanceSummary(cbind(ret, tradeRet2), Ity = c(1, 3),
+

main = "RSHEFHEIER 5 RISERREL")

\
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» HEBHF1I (simple moving average, SMA)

s IR EIF 1T (weighted moving average,
WMA)

s I5EEE 1T (Exponential moving average,
EMA)
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%9%3 PR E An IR EREEIT 19

xt+xt_1+xt_2 +"'+.'X,'t_n

| SMAt —_ 1

s HiBUEERERK EZ?DHEE
. %ﬁi’é’fﬁﬁ,m BHEAE - &8 - BB HRIAR - #ELUBRER

o %]LL*MPY]TSEE’J;:Y HAZA% 1I§’Uxﬁl%ﬁ”$i’]
» HBARPITIHAS(CHREERNEX - B RHBS - BEGE

B o FRHAIE A HIEE /R -
m WMA; = woxy + WiXe_q + -+ WyXe_py
m EMA, =ax; +a(l—a)x;—; +a(l —a)?x,_p + -+

152 EF9(EMA)
n EEEPTBEHERN
il
5 0.2 56 2ER)
6 67 0.2 0.8 X564+ 0.2 x67=58.2
7 60 0.2 0.8 X 58.2 + 0.2 X 60 =58.56
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TTR Package

m wilder=T;

Calculate various moving averages (MA) of a series.

Usage

SMA(X, n = 1@, ...)

EMA(X, n = 10, wilder = FALSE, ratio = NULL, ...)
DEMA(x, n = 10, v = 1, wilder = FALSE, ratio = NULL)
WMA(X, n = 18, wts = 1:n, ...)

EVWMA(price, volume, n = 18, ...)

ZLEMA(x, n = 18, ratio = NULL, ...)

18, ...)

VWAP(price, volume, n
VMA(x, w, ratio =1, ...)
HMA(x, n = 20, ...)

ALMA(X, n = 9, offset

©.85, sigma =6, ...)

SMA {TTR} R Documentation
a=1/n
Moving Averages -
ore T s wilder=F:
Description a = 2/(Tl + 1)

http://www.hmwu. 1dv.tw

SMA: Simple moving average.

EMA: Exponential moving average.

WMA: Weighted moving average.

DEMA: Double-exponential moving average.
EVWMA: Elastic, volume-weighted moving average.
ZLEMA: Zero lag exponential moving average.
VWMA: Volume-weighed moving average (same as
VWAP).

VWAP: Volume-weighed average price (same as
VWMA).

VWA Variable-length moving average.

HMA: Hull moving average.

ALMA: Arnaud Legoux moving average.
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library(quantmod)
ChinaBank <- read.csv('data/ChinaBank.csv', header = TRUE)

VvV V

head(ChinaBank)
X Date Open High Low Close
1 2014-01-02 2.62 2.62 2.59 2.61

|

6 2014-01-09 2.51 2.53 2.49 2.50

dfclose <- ChinaBank[, c(2, 6)]
head(dfclose)
Date Close

V V VO

1 2014-01-02 2.61

6 2014-01-09 2.50

> CBstclose <- xts(dfclose[, -1],

+ order.by = as.Date(dfclose$Date))
> names(CBstclose) <- "Close"

> head(CBstclose)

Close
2014-01-02 2.61

2014-01-09 2.50
> summary(CBstclose)

Index Close
Min. :2014-01-02 Min. :2.450
1st Qu.:2014-05-05 1st Qu.:2.600
Median :2014-09-02 Median :2.700
Mean :2014-09-01 Mean :3.146
3rd Qu.:2014-12-31 3rd Qu.:3.890
Max . :2015-04-30 Max . :5.060

Volume
41632500

45339800

_http://ww.hmvu.ddv.tw . E—

L L L L s S B L
# FHER0\SERAL = HREAI Y #
L L L L s S B L
close <- CBstclose[2015"]
smal0 <- SMA(close, 10) # 10HSMA
names(smalO) <- "Close.SMA.10"
tail(smal0)
Close.SMA.10

4.749

VVVVVVYV

2015-04-23

2015-04-30

> length(smalO)
[1] 86

>

4.845

wmalO <- WMA(close, 10) # 10HWMA
names(wmalO) <- "Close.WMA.10"
tail (wmalO)
Close.WMA.10

4.788909

vV V V

2015-04-23

2015-04-30
>

4.862364

emal0 <- WMA(close, 10) # 10HEMA
names(emalO) <- "Close.EMA.10"
tail(emalO)
Close.EMA_10

4.788909

vV V V

2015-04-23

2015-04-30 4.862364

70/95
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./:lll““%.o @B2015EF R BRI TIIE

> library(ggplot2)

> CB.close.2015.ma <- merge(close, smalO, wmalO, emalO)
> # CB.close.2015.ma <- na.omit(CB.close.2015.ma)

> autoplot(CB.close.2015.ma, facet = NULL) +

+ geom_point() +

+ labs(title="ChinaBank 2015, moving averages')
Warning messages:

NAameassndl D7 s A~ asmnmanme~s meac~cosmnmec sonBlivnn £vnnvn vz 4\

ChinaBank 2015, moving averages

48~

44-

| 4 . J
40- A L e

Index

http://www.hmwu. 1dv.tw

1 Removed 27 row(s) containing missing values (geom_path).

Series
- Close
* Close SMA1
= Close\WhA
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= "‘1 e) J@

D‘

RIS ES E

names(sma5) <- "C
sma30 <- SMA(clos
names(sma30) <-

+ +VVVVyV\VYV

geom_point() +

sma5 <- SMA(close,

5)
lose.SMA_.5"
e, 30)

"Close.SMA.30"

CB.close.2015.sma5.sma30 <- merge(close,
autoplot(CB.close.2015.sma5.sma30, facet = NULL) +

sma5, sma30)

labs(title="ChinaBank 2015, SMA5 vs SMA30'")

ChinaBank 2015, SMAS vs SMA30

44- PN b1

1A

H—:Fﬁi’t’%rﬁig
UHBEA: 5H19%4 ~ 10H19
A~ 208194 - 25H19%
VBREAL 5E194%4 - 1019
UBREA:3R19% - 12819
#R -~ 2431948

A EFEEEERIDRE R ERE
PRAENBRESAER -
RHA9 AR/ R BRI AR: AHERT - Bl
g0: SHI9AR Z e HA4R - 20H
HRERANHR -

SHI9MMUWEE L FER—
- 30HBIRR A - 30H194%
TR ERNHAEB -

SHIgRHH R EERAEH

§?5=EI’J =%
=EBKE TRESHOR - B
EVSEEFAN RN R
=EBKRE ERFESHOR - B
ERHARER EFris -
HEBFLIAMO NRKSHITR
BREARBYER LREDR
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Xz oklE: SMAKIEES B (ChinaBank)

\Y

ChinaBank <- read.csv(''data/ChinaBank.csv", header = TRUE)
head(ChinaBank)

X Date Open High Low Close Volume

1 2014-01-02 2.62 2.62 2.59 2.61 41632500

\Y

=

6 2014-01-09 2.51 2.53 2.49 2.50 45339800

V V O

dfclose <- ChinaBank[, c(2, 6)]
class(dfclose)
[1] "data.frame"
> head(dfclose)
Date Close
1 2014-01-02 2.61

\Y

2014-01-09 2.50

6

>

> CBstclose <- xts(dfclose[, -1], order.by = as.Date(dfclose$Date))
> names(CBstclose) <- "Close"

> head(CBstclose)

Close
2014-01-02 2.61

2014-01-09 2.50
> tail(CBstclose)

Close
2015-04-23 4.80

2015-04-30 4.84

http://www.hmwu. 1dv.tw
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> smal0 <- SMA(CBstclose, 10)
> names(smal0) <- "Close.SMA.10"
>
> # f@Fclose, smalOgViES7E
> par(mfrow = c(2, 1))
> plot(CBstclose)
> lines(smalO, col = "red"™)
>
> plot(CBstclose['"2015"])
> lines(smalO['"2015"], col = "red"™)
>
> # FHIEIETSARIE T L5FL0 HAT4R - FIGE L ja T 510 HEI4R T H AT
> # {ETELFLO IR => BB
> # fELITHL0 G294 => R4S
> # BUTERX G 23 BBt By #2 5]
> # BB ZRIEFIE
>
> CBsma <- na.omit(merge(smalO, lag(smalO, 1)))
> head(CBsma)
Close.SMA.10 Close.SMA.10.1
2014-01-16 2.515 2.526
2014-01-23 2.494 2.496
>
> CBclose <- na.omit(merge(CBstclose, lag(CBstclose,
> head(CBclose)
Close Close.1
2014-01-03 2.56 2.61
2014-01-10 2.49 2.50

1.

e EARIE N EZ10
H194% - AE L@ MZEF10
HI94RIEH -

# T B EF10R54 =>
RHLE A
it BT E10R54 =>
CTE N

HITESERZNER - K8
B afl 5 IR B RYSE 257

T I 35 5 SR T A
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‘@ Hclose, sma108Y0% R [El

CBstclose 2014-01-02 § 2015-04-30
5.0 5.0
45 45
4.0 4.0
35 35
30 30
25 25
I T T T T I T | I T 1
— H 02 2014 =H 032014 L H 012014 +H 01 2014 FL.H 012014 +—H 032014 —H 012015 =F 02205 M A 302015
CBstclose['20156"] 2015-01-01 f 2015-04-30
50 50
48 48
46 45
4.4 44
472 42
40 40
[ | T T T T T | T 1
—H o 2015 —H 192015 —H o225 — B 162015 =H022ms =H 162015 =H w15 A 132015 A 27 2015
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IR ER SR T EZ100194 .
A7 LR 10 H 158 60 B 28

> #  MERFRATCBClose FYEY - LR BECBSmad g —2
> CBclose <- CBclose[-(1:9), ]

> head(CBclose)
Close Close.1

/i-*-::sa_-'; _
N
.0
-ﬂ"'f ar
Py
2
-
¢ -8
&,

2014-01-16 2,50 2.5 - WRERERTE L0
2014-01-23 2.4  2.51 HI9%R - A& @ FZE10
S R RSB0 BT H19#4RAVE R -
> sigdata <- CBclose - CBsma
> colnames(sigdata) <- c('close_smal0"™, "lag_close_smalO , e
> head(sigdata) o . WFEEFZI089% =>
close _smalO lag_close _smalO T oo aAm O

2014-01-16 -0.015 -0.016 %EEZ%ZEEi/A\E¥L5ﬁ%
=" [ ] 144 Fay = £ j—
2014-01-23 -0.014 0.014 1¢J:E—F?:}OE i/j “‘7? =
s e I E LR
> EL
> cross <- function(x) {
+ ifelse(x[1] > 0 & x[2] <0, 1, . 2= D E= X qJ'E= , B=
+ ifelse(x[1] < 0 & x[2] > 0, -1, 0)) ﬂij%;é&/%ﬁ’]@jﬂﬁ mHE
+3 =il et IR BRI 2HA

> # JHIEIRISRIERITRET A

> SmaSignal <- apply(sigdata, 1, cross)

> SmaSignal <- xts(SmaSignal, order.by = index(sigdata))

> head(SmaSignal)

[.1]
2014-01-16 O

2014-01-23 -1

http://www.hmwu. 1dv.tw
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# FIEEERXGHA: XG55mE2H
SmaTrade <- lag(SmaSignal, 2)
SmaTrade <- na.omit(SmaTrade)
head(SmaTrade)

[.1]
2014-01-20 0

V V V V

2014-01-27 -1
>
> # HHEAR
> SmaBuy <- SmaTrade[SmaTrade ==
> length(SmaBuy)
[1] 31
> head(SmaBuy)
[.11
2014-01-24 1

2014-03-25 1
>
> # B
> SmaSell <- SmaTrade[SmaTrade ==
> length(SmaSell)
[1] 31
> head(SmaSell)
[.11
2014-01-27 -1

2014-04-17 -1

1]

-]

B Z HH

> # FEAKZE
> CBret <- ROC(CBstclose, type
> names(CBret) <- "CBret"
> head(CBret)

CBret
2014-01-02 NA
2014-01-03 -0.019157088

2014-01-09 -0.003984064
> smaRet <- CBret * SmaTrade
> names(smaRet) <- 'smaRet"
> head(smaRet)

smaRet
2014-01-20 0.000000000

2014-01-27 0.004016064

"discrete™)

http://www.hmwu. 1dv.tw
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> # RGN RTE
> library(PerformanceAnalytics)
> charts.PerformanceSummary(merge(CBret[''2014-01-20/""], smaRet), Ity = c(1, 6),
+ main = “fEHEEHZGERERER")
> # FEEERTEHCEREE
> win <- smaRet[smaRet > 0]
> smawin <- length(win) / length(smaRet[smaRet !'= 0])
> smawin
[1] O.6
MR G S ERE
Cumulative Return 2014-01-20/ 2015-04-30

10— Close

os

0e

04

0.z

0.10 Daily Raturn

e m
i

0.05

| N
goo ke d _d..I"hl_‘.I_.|.-..\,ll.|.||A.‘ S N L IS T tlll + Ve e Id\irlludﬂ']\jﬂll””"ﬁ |||{| "ﬂ.||lJ'Il|-|"'.bI"|"|i|
-0.05
010
Drawdown ) )
0,05 wmh_/"_‘tr‘w@“m =/ Y U ! MA
0,10 d '
015 \v'\, . V{W
0.20 Ve
I T T T T T T T T T T T T T T 1
—H 202014 HE 012014 7 022014 JH 012014 +5 012014 +=H 012014 —Hoz2015 e 012015
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79/95

> smab5 <- SMA(CBstclose, 5) > # Hylag
> length(smab) > # example:
[1] 345 > # x <- 1:10
> sma30 <- SMA(CBstclose, 30) > # embed (X, 3)
> head(na.omit(sma30)) > head(smab)
SMA SMA
2014-02-13 2.511667 2014-01-02 NA
I 2014-01-03 NA
2014-02-20 2.516333 2014-01-06 NA
> # BRRATHITRE 2014-01-07 NA
> plot(sma5, type = "I, main = "EiGHIHEGKE (ChinaBank)™) 2014-01-08 2.546
> lines(sma30, Ity = 6, Iwd = 3, col = "green™) 2014-01-09 2.524
> addLegend(""bottomright™, legend.names = c(''sma5"™, '‘sma30"), > SMA5 <- embed(sma5, 2)
+ col = c("black"™, "green'), Ity = c(1, 6)) > head(SMA5)
[-11 [.2]
EEERE(ChinaBank) 2014-01-02 / 2015-04-30 [1 ’ ] NA NA
[2.1 NA NA
[3.1] NA NA
. /as [4,] 2.546 NA
[5.] 2.524 2.546
. . [6,]1 2.510 2.524
' > SMA30 <- embed(sma30, 2)

35

30

—| smas
smadn

25 25

—Homxis  ZHo04 RA 012004 50201 AE 0204 f—Ho034  —Hoims SH00s  EE 005
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3 80/95
r‘—ltﬂﬂ‘===

/‘ .l“ =g E19RHEIEEERL (ChinaBank)
> # SHFRAHRNa . 48 2 T A 5
> smalS <- cbind(SMA5, SMA30) %2;%?%%?,% *ggﬁfﬁjiz
> smalLS <- xts(smalLS, order.by = index(sma5[-1])) JRRAVIEEI A - SRRl BAS
> smaLS <- na.omit(smaLS) BRI RE -
> colnames(smaLS) <- c(''smab5"™, "lagsma5'", 'sma30'", "lagsma30'") = (B B
> head(snals) | . SERUEEEHE

sma5 lagsmaS sma30 lagsma30 . L h % H
2014-02-14 2.538 2.528 2.509333 2.511667 iﬁi; Hiéﬁiggji;j;tf?i_Eg A
2014-02-21 2.582 2.574 2.519000 2.516333 . ;i;,ﬁﬁgﬁz’“lﬁ:p;;%LFHH
> # HE 2R I - WE LIS
> Upcross <- function(x) { . SATREEARS  BEHRGKE
+ ifelse(X[2] < x[4] & x[1] > x[3], 1, 0) BERXSGNEY -
+ }
>
> # LI ToER
> Downcross <- function(x) {
+ ifelse(xX[2] > x[4] & x[1] < x[3], -1, O0)
+ }
> «a1  ¥TH smab a2 X3 sma30
> # FEAEHTERIE F IR I ‘
> Upsig <- apply(smaLS, 1, Upcross)
> Upsig <- xts(Upsig, order.by = index(smalLS))
> names(Upsig) <- "Upsig"” sma30 smab
> head(Upsig) x[2] x[3] x[4] x[1
UpSig 1 1 1 1

2014-02-14 0 t-1 t t-1 t
2014-02-20 0 = j%'ﬁf:lj
2014-02-21 0 (EA) ( )

http://www.hmwu. 1dv.tw
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> # JELRA EZRERG - BIE ARG

81/95

> UpBuy <- lag(Upsig) > # FEARZE
> head(UpBuy) > CBret <- ROC(CBstclose, type = "discrete™)
Upsig > head(CBret)
2014-02-14 NA Close
2014-02-17 0 2014-01-02 NA
2014-02-21 0 2014-01-09 -0.003984064
> UpBuy[UpBuy == 1] > # FEEABAIEAIEHEE
Upsig > Long <- UpBuy * CBret
2014-03-27 1 > names(Long) <- "Long"
2014-05-14 1 > winL <- Long[Long > O]
... > winLrate <- length(winL) / length(Long[Long !=
2014-11-03 1 oD
2015-03-17 1 > winLrate
> [1] 0.5
> # FHAEHIER A T R4 TR
> Downsig <- apply(smaLS, 1, Downcross)
> Downsig <- xts(Downsig, order.by = index(smalLS))
> names(Downsig) <- "Downsig"
>
> # JFERE THERRER - B E S >
> DownSell <- lag(Downsig) > # FFE B IERIIEER
> DownSell[DownSell == -1] > Short <- DownSell * CBret
Downsig > npames(Short) <- "'Short"
2014-03-04 -1 > winS <- Short[Short > 0]
- > winSrate <- length(winS) / length(Short[Short != 0])
2015-02-04 -1 > winSrate
[1] 0.4

http://www.hmwu. 1dv.tw
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R ZoRlg: 194 HIEE S/ (ChinaBank)

# ATEHTE B BRI R

UpDnTrade <- UpBuy + DownSell

UpDnTradeRet <- UpDnTrade * CBret
names(UpDnTradeRet) <- "UpDnTradeRet"

a <- length(UpDnTradeRet[UpDnTradeRet > 0])
b <- length(UpDnTradeRet[UpDnTradeRet != 0])
winrate <- a/b

winrate

[1] 0.4444444

> # REHIETRE ZERTEE

> charts.PerformanceSummary(merge(UpDnTradeRet, Long, Short),

VVVYVYVVYVYV

+ Ity = c(1, 2, 6), main = "REHEEXZEIERE")
AR SENRE
Cumulative Return 2014-02-17 / 2015-04-30
— UpOnTradeRet
002 Long —l—
0.01
L
0.00 {

001 I \
-0.02
Daily Ratum
0.03
0.0z
0o

.00 | , | | - I
om

Drawdown

-0.005 “ 4

0010

0015 ! I
0,020 A

0025 Y

ZH1va A 012014 7 H 022014 AE 012014 +H 012014 +ZH o214 ZHmzzs MH 012015
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f SR TEREBETIR
EEBET4 (MACD)

» EEFBEFIIL (Moving Average Convergence/Divergence,
MACD)HGerald Appel®£1979FiEL - ERED PR RAVERR -

= MACDHM#AZR—1EAH R

= DIF: —fgH12HEMA(HR%R - 52HH)iAZE26 HEMA(I1€4R - REA)MS -
= {S3%4R(DEA): EDIFEYOHEMA -
s HAREMACD: EHDIFEIDEAEEMS -

» DIF: s HIM RSB EFI9RN R S E =R -

= DEA BIEREMBRIEE Y - BRERLR -

» MACDOI B LG MR ERERNESENEZENRE - ZA DR
ERFEAENERIBIERENEANME LR -

» —XFRERMACDRIKIESEIS12, 26, #19 -

» MACDZEREENERZ [ H - HAAFHERE _1K (R4 : DIF -
4% : MACD) BE)FIIRNEEESEANMHIEE -  BEEEIF
REUKEREB N SHAEERNINEE -

= MACDRYREBFERURXRIAIEN)ZENIIIRRIERANBERELE - M
PUEKHA(R) B 8 IR IFRB R E2{ErAIE -

https://wiki.mbalib.com/zh-tw/~- 5 F[G5] #5235 26
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MACD {TTR} R Documentation
MACD Oscillator
Description

The MACD was developed by Gerald Appel and is probably the most popular price oscillator. The
MACD function documented in this page compares a fast moving average (MA) of a series with a
slow MA of the same series. It can be used as a generic oscillator for any univariate series, not only

price.
Usage
MACD(x, nFast = 12, nslow = 26, nSig = 9, maType, percent = TRUE, ...)
Arguments
X

Object that is coercible to xts or matrix; usually price, but can be volume, etc.
nFast

Number of periods for fast moving average.
maType=ema
nslow . . percent=T: MACDRJ{E & DIFEADEA

Number of periods for slow moving average.

=ERBE DL -
nsig percent=F: MACDHE & DIFEADEA
Number of periods for signal moving average. HEE -

http://www.hmwu. 1dv.tw
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# FTE R THREFMACD
CB.macd <- MACD(CBstclose, nFast = 12, nSlow = 26, nSig = 9,
maType = "EMA'™, percent = FALSE)

CB.macd <- na.omit(CB.macd)
head(CB.macd)

VVV + VYV

macd signal
2014-02-19 0.015784353 0.004527369

2014-02-26 0.009648815 0.011467374
>
# MACD#H7/ESE R,
ChinaBank <- xts(ChinaBank[, -c(1, 2)], order.by = as.Date(ChinaBank$Date))
head(ChinaBank)
Open High Low Close Volume
2014-01-02 2.62 2.62 2.59 2.61 41632500

vV V V

2014-01-09 2.51 2.53 2.49 2.50 45339800
> CB15 <- ChinaBank[''2015/'"]
> head(CB15)
Open High Low Close Volume
2015-01-01 4.15 4.15 4.15 4.15 0

2015-01-08 4.55 4.57 4.31 4.33 1489272600
> CB.macd.lag <- lag(CB.macd, 1)
> macd <- na.omit(merge(CB.macd, CB.macd.lag))
> head(macd)
macd signal macd.1 signal .1
2014-02-20 0.019772737 0.007576443 0.015784353 0.004527369

2014-02-27 0.007669651 0.010707829 0.009648815 0.011467374
http://www.hmwu. 1dv.tw
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> # KERE

> chartSeries(CB15, theme = “white", name = " FE$R{T2015FKLEE ",
+ up.col = "red”, dn.col = "green®)

> addMACD(Q)

S T 20155 KER [2015.01.01/2015.04 30]
ast 4 54

) bl
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MACD32 5 &8

B ST 20155 KER [2015.01.01/2015.04 30]

(ChinaBank2015) DIFZ&FEZERDEALT - MBI N RED -
EBErmEasEafaat ) -

2015/03/04M$3: DIFfE I/ FZ#IDEA - FIZEH/NR-2 -

KA E - HRIMISoIBEER NBITIS »

2015/03/09M$3: DIF{ F /6 F Z#IDEA - FiZ 210 -5 - £ . I “*I

"
ll T! SKRE - HBIBEER - 3/97% - MBHR EH TS -
“I | f Jr Lol T
+T I!h_ --4- +*._

i

mmmmmmmmmm

S — REEESAENS  BfEse%-
| HI/BESZE £ 75(DIF > DEA)=> iS58 -
HFHEEEZZE 75 (DIF < DEA)= >Fﬁ%ﬁ Erﬁ
| IREE#: DIF - A1&E4: DEA - _......m.__.__.lll I||||. ...mlllu.
1+ 2B DIFEADEAIZE(E
,. DIF>0&DEA >0=>hiBENRIIETIE B DIFJ:H:DEA — *%ng/\,fg%ﬁ

DIF < 0 & DEA < 0 => THSERZEBEFE i DIFFEDEA —o B itim b oes

—H 0 2015 —R122015 —F192015 —RA%2ms —A022Ms —H08is —FH62Ms " HA23215 =F0225 =FH0e2ns =R162015 =A232m5 =F302015 MA0XMSs  ER32ms R 202ms A 27 2ms
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> # MACD SSB5H58 -
> macdcross <- function(x) { .

+ ifelse(x[1] > x[2] & x[3] < x[4] & all(x > 0), 1, « DIF>0&DEA>0 - DIFE
+ ifelse(X[1] < x[2] & X[3] > x[4] & all(x < 0),-1, 0)) FREDEA => E AR

+ 3} - DIF <0&DEA <0 - DIF@
> E DEA => g‘i %D;u

> # JMACDASEE BRIt e HES

> macdSignal <- apply(macd, 1, macdcross)

> macdSignal <- xts(as.numeric(macdSignal), order.by = iIndex(macd))

> head(macdSignal)

[.1]
2014-02-20 0O

2014-02-27 0

>

> # REEEXZHP

> macdTrade <- lag(macdSignal, 1) | > # F/Elz¥E

> head(macdTrade) > CBret <- ROC(CBstclose, type = "discrete')
[.1] > head(CBret)

2014-02-20 NA Close

I 2014-01-02 NA

2014-02-27 0 2014-01-03 -0.019157088

> macdTrade <- macdTrade[-1]

2014-01-09 -0.003984064

>
> # FEMACD/5EEHTHHIE S

> macdRet <- CBret * macdTrade

> win <- macdRet[macdRet > 0]

> macdwin <- length(win) / length(macdRet[macdRet != 0])
> macdwin

[1] 0.5
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(1) FE& % T ASmart API

TTAEAIENE /5 4uh: https://www.yuantafutures.com.tw/

T ASmart API: https://www.yuantafutures.com.tw/file-repository/content/smartAPl/pagel.html

R ZAPL APINZ Z 2 &
F#RZNT E(Application
Programming Interface)
= S BRNE MBS
Pragat LARBITHE - A&
BIEMRZNEIERE -
WRHESITIEE M EE<

- FRRARZAPIAE L2
FH1T1EAPIER N EAPIFR#H
R

s P V" TTAHS VuaPIeL  turos

g‘:@ JT K Smart API

B T #EH& L TTASmart AP
T A Smart AP
FRiBAPIHEIR

T# &g R & Python

ToASmart APIZRIE R EA
BATLASMart APLHETT T8

R SR Fmiemd.exe) B EBE
fE AR R Frmcmd.exe) I IE
{ERAREET EaTTIE
EAPythonBIEF T E&ITE

ol {f1EF - PG ACERR

= BIFFM T E

BERF TABE BRTA

) 9, 3
ERAFM HIEE A HESE
BE - THEEmASmart API ,’_—-~\
4
[ THazE TASmart API ( I sEsews
B LTABMENER @GN ttps://www.yuantafutures.com.tw/) » WD)\Tiﬁﬁﬁﬁ:\ ,

LeEERAmASmartaPl FEEIEAKPAER
e 2222 T4y TCAEAE "% piros

wy ERLE s4x® MEER O BRES O WE 6%

sl
it SWER B L /___\ ¥
— QR
Rt e[l M&_
[ apmmmTm T

HEBWER ENNE TEZARE

y/ \ﬂ..,,-,, WiRRTEE EE
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GawektNe  NAN ® FASSORCANARN SN RENN RS SN G

@musse @
A

BERICREOEAERSREUMREEES K R
FAMEEEERY BEM SN BNLHETEE S SN = E2
201E4RHRmM B2

SEBINE R

HAPP

N-_—’

AN BAAE  EETx ANES

BRLR B &

AR ERAUT  KBRANT  MGEHE  WGUNM  EAMNE RERBE AmeT MRS

© nrEy
NIPRMERL-
B8 ¥he

B sasins
Bl ma-msms
HIABIE

SERESH

o HREHET

0 XSG

© TR
© TREREE
CE-- i 2

'

l

FEHZFM: https://www.yuantafutures.com.tw/file-repository/content/smartAPI/SmartAPlLpdf

http://www.hmwu. 1dv.tw



(2)BRBAPIHESR

BEFEBITASmartAPIZREMBEARS - EERBTIBAPIETEAPI  HER
KU T

¥ TIEAP]: ERFIEBEx*BERTIBEAPIRBEREGER

» NEAPI: HRI MU SER &R FRE
https://www.yuantafutures.com.tw/Appointment/pages
/member-manage/ESign.aspx

SEHEEA[ZRLEREHE]
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ik R B HEER WAR#EES i 137 b R MEEE
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_— ‘_' -": ) E W LY - - B wma-srms
ﬁ - Sil\ W32 5 API 0135 WM A

B:545

=32

KUSHER EINE  SEzEwme : B wmu-msoms
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o T e B emsm
|E srmmen

V/ Nlawlh 201MRTSH D
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Easywin B 1M = 4EN = FARESECRE A ERNREVNREIEES SHEN @ = .

R R FABERERLCANEEAZSENEELNRETES @ W

http://www._hmwu. i



Jc/ASmart APIZE4& 5 BB

1TIBAPL ITIEAPIZZ B FTEMINSEREERENBERLEE - MTBEIRIESTEER
B EEXHEZETENNEZEREEERE  BERAVXSEAEZZNEITIER - mAEBIZ
X EENAEEEIRN AR « Z5E1T1E - STATTIBAPIRVELA -

FNEAPL NEAPIRIZ2E BB LI EHFIIITIE(exe) 21T FNERFIE - 24 - FHIT
Order.exe TXFD8 B 10800 1 LMTIOC 135% - & B NUOrder.exe¥ 1718 [EIFF1E A 18 ¥ &
HEZE - BolAHTEmIRTXFD8ME e M H10800WIHREEE - BINER™ FME -
Mg - ZFEER - KFEEH  IRIZEH.SFFES  TEBHEHEENHITE -

FTASmart APIFRIEZE

£
A@r%ﬂﬁ@

AT

Order.exe

GetAccount.exe
CancelAll.exe

OnOpeninterest.exe
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%27 BEWindows

Command linef§ S I1E(E

s FHBRIEERESEXNBEUE Acmd @ BITIE R EAMcmd.exe#HiTHE -
BHEANTWAT -

s Pl "7t RSmart APIERIZK , HERE&ES] - KEH A

s YJRE;oASmart APIERIZE F: "> cd Desktop\JcAKSmart API |

m > dir, BEERKENER - E0rder.exe * CancelALL .exe..
EENTEBREGFEZRE MEoEE DL NE/E -

T CAWindows\System32\emd.exe

- o
~
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[ Btireg 5,
‘1Jlﬂﬂ

fdn T ATIBENE . Al

E TR (tail.exe) ) wEnmy s

TERE AEERtall.exe# 71 - LA TEEFRBLinux shellftailiIES EEMA - BEEA
%%W&ﬂ%ﬂﬁﬁﬁﬁﬁmﬁ@m%M?wﬁ%MﬁﬂM@%%ﬁ%%%—ﬁ%ﬁ@@ﬂ%
EHEEER) MTLHUEZEEMELED:\datasfl - 8 A

tail.exe -nl D:\data\20180409\TXFD&420180409 Match.txt

BITIES2018/3/5 AN EM —FAXER - WITEED T

C:\U:urs\98813\Desktup\jt 53ndrtﬂPI}tdil.cxe nl D:\data\28188489\TXFD8\20180409

_Match.txt
TXFD8,.11:28:51.2120008,10879.1,.188247,.168898,.18813

HHl Match.txt - E AL EBEBRAE -
SRR

ERENEREHNT —FMNLTSE®RE - MolLIFERE

el

B O, R, A B MR E B8,

3
b
il
R
i

tail.exe -n1 D:\data\20180409\TXFD8\20180409 UpDn5.txt

WMELThEMBEERNT:

C:\Users\908813\De: kLu;:\T # SmartAPIl>tail.exe —-nl D:~data20180409\TXFD8 201808409
_UpDn5.txt

TXFD8,11:30:11.395000,10881,4,108880,38,10879,38,108878,.52,18877,35,108882,27,106883
,65,10884,64,10885,120,.10886,39

HH_UpDn5.txt -
=R

ETERELTAMESER -

BRLE R T —EER T RYE, THREER TRHRENE T o HERE T EHE, T IRES TR
B TIORES TLEHE F—HER L —HHE C-HHES LAEHE, F-#ER L -REE CURE
BN HE, FhEES FTRYS
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' IE0USMERIE S
L’I_REPT FBARE K system() s Esystem2 () EMENYSMD

E|7°

=A
B Oo/4.

> system2("BE+ER", args="EBAZE'", stdout=T)
n HITHE (BE+18R) (WE]
s args: IR TREREANSH[FENE]
s stdout: EEELOERNTEMNERFELE]

s fBlF: TEcommand line7 T E AU 5 RIEE S5 AN

> system2("notepad exe', walt = F, invisible = F)

s walt=F ZERZEZPBETI S RAVE -
o mvusuble-F.EJ%E%%‘% BNEAR - MITRUUBRGRERE
EIE
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&

'l][h-"] |Cl

/;.“% R + 7t KSmart APl E IR (E

.
=l

£

vy

» SEIEITASmart APIE R MR EMNATIREBE TR EE —EF

;fjm"%lﬂlﬂ DHBERSHRE - Lf”ﬂIﬁQ%E—%"—@% B - :/\

ExecPath = '"C:/Users/90813/Desktop/scASmart API1/"

= {TIEEVA
> #ISRELT

> system2(pasteO(ExecPath, "tail.exe"),
args=paste("-nl-","D:/data/20180409/TXFD8/20180409 Match.txt'), stdout=T)

#ISER1ESTT
system2(pasteO(ExecPath, "tail.exe"),
args=paste("-n5","D:/data/20180409/TXFD8/20180409 Match.txt'"), stdout=T)

vV VvV

Console  Terminal

C:/Users/Q0813/Desktop/Ol_Crawler/ =

“TXFD8,11:49:36.811€60,18892,3,121877,10901,18813 ~

"TXFD8,11:49:36.811000,10892, 3,121077,10901,10813 " "TXFD8,11:49:36.811000,10892, 3,121077,10901,10813 ~
"TXFD8,11:49:36.811000,10892,3,121077,10901,10813 ~ "TXFD8,11:49:36.811000,10892,3,121077,10901,10813 *
"TXFD8,11:49: 38.610000,10892,3,121080,10901,10813 "

HETE - ti%&Em - MEFERSEH:

https://www.yuantafutures.com.tw/file-repository/content/smartAPIl/page7-1.html#01

http://www.hmwu. 1dv.tw



