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quantmod

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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quantmod

> 1nstall.packages(*'quantmod™)

> library(quantmod)

> getSymbols("'AAPL", src="yahoo") > getSymbols(""AAPL"™) #default src="yahoo"

[1] IIAAPLII ] - -
> dim(AAPL) # xts: eXtensible Time Series
[1] 3525 6 # zoo: S3 Infrastructure for Regular and Irregular

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: B(XH; Adjust: FHEEKRE. # FEEY: 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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quantmod

> myApple <- get(getSymbols(*'AAPL", src="‘google'™))
ftin: “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)
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

> tail(myApple, 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

> 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"
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chartSeries(AAPL)

chartSeries(AAPL, subset=''2016")

chartSeries(AAPL, subset="2016-09::2016-12")

chartSeries(AAPL, subset="2016-09::2016-12", type = "line', theme = "white')

ABPL [2016-09-01/2016-12-30]
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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""])
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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'))
> index(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(*'VZ™, "AAPL"™, "MMM', "IBM™))
[1] IIVZII IIAAPLII IIMMMII IIIBMII
> 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™)

# H BN ER(Rdatafg =)

load("'AAPL .RData'™)

\Y,

write.zoo(IBM, "IBM.csv"™, sep = ",", gmethod = "double™) # or
# BHEERICSVIEEAR » LRSI (BRI IEA# T EA1BM.csviEE)
removeSymbols(""'IBM'") # > showSymbols()
getSymbols.csv("IBM", env=globalenv())
[1] "1BM"
> head(IBM, 3)

IBM.Open IBM._High IBM.Low IBM.Close IBM.Volume IBM.Adjusted

>
>
>
>
> # getSymbols HiZHIEEEFIHAFFLCSVIE
>
>
>

\Y,

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] "i1BM_2"

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

s 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/smqg_tickers.pdf
s https://tw.stock.yahoo.com/h/getclass.php

. NEREBERNAIFMNESRIONEE - quantmodNEE R EXRKIREZyahoo finance.

> symbols <- stockSymbols() # Get investment data from the iInternet
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 $l1l16.6M NA <NA> <NA> AMEX
4  $81.69M 1988 Capital Goods Industrial Machinery/Components AMEX
5 $15.98M NA Technology Diversiftied 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=yy ",
[1] "2330.TwW"
> head("2330.TW) # correct, Tab #FHH7
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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chartSeries(TSMC)
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chartSeries(UMC)

getSymbols("DJI')
chartSeries(DJI)
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> class(TSMC)

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

[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

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"]
> TSMC.2012w <- to.weekly(TSMC.2012)

56.8279
34.0796
37.9602

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

35.66272
28.23670
43.56685>

dv.tw
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%% chartSeries {quantmod}

£
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|

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 = "ohlc", myTheme <- chartTheme('White", up.col="red", dn.col="green")

theme = chartTheme("black"), - -
layout = ma, ( ) 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)

r+|

|!l'l+*' | :

- &0

100

e |

Last 97

T

330 9 volunf8 (milions)
ann =
250
200
150
100
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= A moving average (B &) 19) (BFE194R) 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
- Potential Buy Signal

SMA=pl +p2+ -+ Py

n

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.

https://hmwu. 1dv.tw

1. Established Uptrend
2. Stock Price falls below

 Moving Average i 3 i 1 [‘
3. Buy when Price Closes

above Moving Average

wrare Cinline TradingCancapts com - All Rights Fesened e

http://www.onlinetradingconcepts.com/Technical Analysis/MASimple.html
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= 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 mightse™ - ‘ Sill';'lp|E M'uvi'ﬁg Aﬂ'u;eraée (SMA) A

Disily Chirl - Dew Jarse Industisl Averege ETF (DA

s

1. Established Downirend - o Average (20-6y)
I I 2. Stock Price falls above I . i ||I 1
i i

- Maoving Average . :
= 3. Sell whan Price Closes I
i=H !
B 4T Bx = A below Moving Average L ! II
& | &
1 [ :
. o ’| .l
An n-day WMA (Weighted moving average)
wen OnlineTradingConce pts com - All Rights Rasened el

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

WMA =
M nt+(n—1)+---+2+1

http://www.onlinetradingconcepts.com/Technical Analysis/MASimple.html
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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(X, 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™) ttrc
> 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 3}
3 1985-01-04 3.11 3.12 3.08 3.09 2274157 = -
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 -
> 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", lIwd=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""],

addSMA(10) #10H SR B4
# REE: EHRGEE) M EZFEEBGWMAE)  TITEE -
= EISGTEETERE 0 TTHE -

# BEIFEER(MA)
addEMA(24, col="blue'™)

# IBEEERFRBEIEISE (MACD)

# AR HIETRREEREE

# SR ITH=RIREMASTEZ=E(DIF) »
# FHHEEETREESEE
addMACD(O)
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theme=chartTheme("'white", up.col="red", dn.col="green'),
name=""Al1 BABA K-line", show.grid=TRUE)

Ali BABA K-line

[2014-10.01/2015-03-31]
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I|brary(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)

|nstall packages("quantmod™)

myTheme <- chartTheme("white",

High

-c(1

3298.
3260.
3250.

3656.
3710.
3737.

# BEKRE(REMRTE  FEEESRD
chartSeries(SSEC2015, theme=myTheme,

up.col="red",

.2)1,

Low
669
429
484

Low
831
612
043

Low

dn.col=""green™)

header=TRUE)

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

name=""_#84x#5201543 57

Volume
346400
382000
293600

Volume
408900
564700
561700

HKERE")
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FBEE20144E8-12H 4 - AKSE
Last 3234 677002

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

- 3200

o

- 2800

I - 2600

"'*T - 2400
> # MA_LAFSAR01ALE A g "=l
> SSEC2014 <- read.csv("'data/SSEC2014.csv", - - 2200
+ header:TRUE) 25 - \1/%\;1?35800,0005)
> SSEC2014 <- xts(SSEC2014[, -c(1,2)],
+ order.by=as.Date(SSEC2014%Date))
> head(SSEC2014, 3)
Open High Low Close Vol

2014-08-01 2194.170 2218.789 2184.641 2185.303 191._ /F"#H ARZIE ARZAM - FRMIE AR AR E0H
2014-08-04 2190.036 2224.068 2186.917 2223.331 174100
2014-08-05 2224.632 2226.838 2206.850 2219.945 175400
>
> # [ HEEE R 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"")
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# AT
rm(list=1s())

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

myTheme <- chartTheme("white"™, up.col="red"”, dn.col=""green™)

Volume
49200
58800
50600

Volume
129000
116000
128000

https://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
--73.685
1st Qu.:-11.442

Min.

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




> # HEidiE(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
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VVVVV+ +++++V VYV VYV

>

V V V

# H T ERZE ) R 01 FE 1l #
# FErEAREEER(up-high-open, lower:close-low)

#

# L& (up-high-close, lower:open-low)
candle <- apply(dataCL_OP, 1, function(x) {

1))

+Z&Z (open~close)

ifelse(X[3] < (-11) &
abs(x[2]) < 2 &
x[1] > 6 &

abs(x[1]) > 0.5 * abs(x[31),

1, 0)

# BRI S FEE S

candle <- xts(as.numeric(candle), order.by = index(dataCL_OP))

names(candle) <- "candle"

head(candle, 3)

# B FE BRI BRI R
dataCOP <- merge(Open,

candle

2012-01-04 0
2012-01-05 0
2012-01-06 0

tail (dataCOP, 3)

2012-12-27
2012-12-28
2012-12-31

Open

lag(Open, 1),

Open.1
2223.655 2211.594 2219.132 2213.611
2207 .913 2223.655 2205.897 2219.132
2236.461 2207.913 2233.252 2205.897

(a) MRS EES:

FIRWBEERBRE( S0
BEE) -
F2RUWHE - FBEABAEE(
ZEHE—$ER) -
FIR(FIBEEEE)WRESRK
FREE  EEARFIRE-—R(
CEEEE)RBEWREEE—

(b) ER+FEFRME: H2RAOWEEE
M E/NRFE LR BEMEIXRAY

FIEE(E -

lag(Close, 1),

Close Close.1

x[3] x[2] x[1]

Index
Min.

Median
Mean

Max .

> # IHEEE TR
> summary(CL_OP)

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

CL_OP
Min. :-73.685
1st Qu.:-11.442
Median : 1.513
Mean 2.244
3rd Qu.: 14.297
Max . - 91.844

lag(Close, 2))

(b) ER+FEBRMUE: F2KMWUWEE(lag(Close,
1))f5EEE(lag(Open, 1))/NREIXRHUTEE
(lag(Close, 2))MZE3XMFHERE(Open) -

https://hmwu.




> tail(dataCOP, 3)
Open Open.1

> dataCOP <- merge(Open, lag(Open, 1), lag(Close, 1), lag(Close, 2))

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

Close Close.1

# BB CS BE 7 SR

names(Doji) <- "Doji"
head(Doji, 3)

Doji
2012-01-04 NA
2012-01-05 0
2012-01-06 0

Doji <- xts(as.numeric(Doji),

> # EHFEERNE  BrRFEFCERICERT

> # JHET & FLE BRI ENKERE

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

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

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

+ x[3] < x[4] & o FE2RHFBE(lag(Open, 1))/NRE1IXRMWWERE(lag(Close, 2)) °
+ x[3] < x[1], « FE2RMIBEHBE(lag(Open, 1))/NREFE3IXRAFEEE(Open)

+ 1, 0) o F2RMUBRE(lag(Close, 1))/ NREBELRMUERENag(Close, 2)) -
+ 3 o FE2RMUWARE(lag(Close, 1)) /IMRE3RAIFBE(Open) -

>

>

>

>

>

order.by = index(dataCOP))
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" EH TR
"B

names(ret) <- "SSEC2012.ret"

>
>
> ret <- ROC(Close, type
>
> head(ret)

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

+ ++ +VVVYVVYV

1))

SSEC2012.ret

-0.009651556
0.006955295
0.028887407
0.026889921

-0.004242819

# FHE T
trend <- apply(dataret, 1, function(x) {
ifelse(xX[1] < 0 &

x[2] < O,
1, 0)

"discrete™)

# EE B TEEATEER BT e~ BT
dataret <- merge(lag(ret, 2), lag(ret,

1))

https://hmwu. 1dv.tw

> trend <-

xts(as.numeric(trend), order.by = index(dataret))
> names(trend) <- "trend"

> head(trend)

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

trend
NA
NA
NA

rate of change =




O
Féﬁ?

S¢ o
S o
S 1%

[
-

> # FZH T ERZE ) WHIERE

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

signal <- apply(star,
ifelse(all(x == 1),
1))

1, 0)

signal <- xts(as.numeric(signal),
return(index(signal[signal == 1]))
ke

> # e LAFSTS2012F 5 T FRZE ) HTHH

> MorningStar(candle, Doji, trend)
[1] "2012-09-06"

V+ + + + 4+ + + + +

1, function(x) {

order.by =

>

> # 42542012/09/06 M/ THKERE

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

trend) {
trend))

index(star))

SSEC201209 [2012-08-21/2012-09-28]

— 2150
Last 20861658945
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- 2050
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~ 2000
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2011-01-06 -14.23804 6.10498
2011-01-07 18.13599 -14.23804

> # HHLEEE T BT R e -

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

+ ifelse(x[2] > 0 & x[1] < 0, 1, 0O)

+ 3 .
>

> cloudColor <- xts(as.numeric(cloudColor), order.by
> head(cloudColor, 3)

[.1]
2011-01-05 0
2011-01-06 1
2011-01-07 0

> rm(list=1s())
> myTheme <- chartTheme(*white'™, up.col="red"”, dn.col=""green™)
>
> # FALGET52011FHX ZEH
> SSEC2011 <- read.csv(''data/SSEC2011.csv", header =
> SSEC2011 <- xts(SSEC2011[, -c(1, 2)], order.by = as.Date(SSEC2011$Date))
>
> Close <- SSEC20113$Close
> Open <- SSEC2011$0Open
> CL_OP <- Close - Open .
> names(CL_OP) <- ™"CL_OP" .
> dataCL_OP <- na.omit(merge(CL_OP, lag(CL_OP)))
> head(dataCL_OP, 3) .
CLOP CL_OP.1
2011-01-05 6.10498 27.31885 .

TRUE)

EEZE]E:

2{E A EIEAB RV WS A -

F—ARZLFTBBNGR  ASEEx[2] > 0BE
R - RAWEE>>FHEE -
F_RHFEEEERL 1] < (URE  FABREB(E_
RERC Lin) SR M- W R EFE KB L) -
F_RWRBEERFS -RWBENFBEZNI—F
- BRARE—KRAUFIREE -

F_RAHERRS - RNZEHSKERS - BAh
- BRI Nk - olgEHIRAZEER -

EE LB EEHNERIE -

= index(dataCL_OP))
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NG

Lﬁ} ’
’/% o
%g,

> # fit T SEZTR . PREEEE - G BRI 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]) &
+ x[1] > x[4]1,
+ 1, 0) %Eﬁlﬁ
+ 3} 1IEI7FHrE@E’JE WEAE A, -
> cloud <- xts(as.numeric(cloud), « E—RAZLABENGR  ACKREBEERRE  RRIERE>>H
+ order.by = index(dataCOP)) Hx{\
> head(cloud, 3) s FE_RZERBERTRE  S_XRABESNRE—RNWEE
[.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]
> # Edh L% « B_RFEMEERS  RNZTEMGKERD - FAHE - BB
> # FIEWR#ZF mﬂ&% oJBELIRAZEHR -
> ret <- ROC(Close, type = "discrete") . E 8 E: HEEHIWZR ABIE -
> names(ret) <- "SSEC2011.ret" |
> head(ret, 3) > dataret <- merge(lag(ret, 2), lag(ret, 1))
2011-01-04 SSECZOll'rEX > Uptrend <- apply(dataret, 1, function(x) {
2011-01-05 -0.004706856 N })'felse(x[l] >0 &x[2] > 0. 1. 0)
2011-01-06 -0.005291566 > Uptrend <- xts(as.numeric(Uptrend), order.by = index(dataret))
> head(Uptrend, 3)
[.1]
2011-01-04 NA
2011-01-05 NA
2011-01-06 0
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Op o
:c 5.
- f:-

()
-

> H# gﬁe r /%%H?%]E ) }%ﬁ’-ﬁ“‘: SSEC201108 . [2011-08-01/2011-08-30]
> darkCloud <- cloudColor + Uptrend + cloud ., - 2r00
> names(darkCloud) <- "darkCloud" Ti e
> darkCloud[darkCloud == 3] -

darkCloud . . I g [
2011-05-19 3 I J-I o o
2011-08-16 3 ‘ ! -ﬁ. -
>
> # 4852011/05/ 194 13THKERE [ 2450
> SSEC201105 <- SSEC2011[''2011-05-01/2011-05-30"] 10 ¥oluma (100000
> chartSeries(SSEC201105, theme = myTheme) 7
>
> # 48502011/08/16414THKERE
> SSEC201108 <- SSEC2011[''2011-08-01/2011-08-30"1] AROVON AROS2T ARTIDN ARTRN ARBNN ARV
> chartSeries(SSEC201108, theme = myTheme)

ESEC201105 [2011-05-03/2011-05-30]

- 5/8B8A - BN LFH8T  BELEXSHERS | - o
{ERA - -#* LM L o

. 5/19HIR TEEETE, WA - RS hEES I -
SH8Y BB TEEER FTRNTIE Ty e

. S0 EBMEIRESD  TBELER—E T - i

- TREHEIR, MAERKLRETHENE - i .

- G TISRENERANNERE2BATBNNTS gl
EBLRBELEHEFENNBSHES D - ]

AA03Z0NN FAWN RANMIN FFI62011 FAFI19201 AR 242011 HA 720N
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s ==Y} E’J’EEXLV B M REHI
YIRS B AR - ITH:—EE%HHT BEFAARSHIIEEY -
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m SESER LR NEAOI R A4)52EE) -
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s (EEEKEISE:
Momemtum;
tIFERRVIETS

IFEARVER T mAREERR -

m P IR
H I)t-77l: Hé%ggggt"" m

s (EBRIBRKBEIZE(BISEEXR):
Momemtum, = ROC, = Pt; m
t—m
m FEHAE)=: 10K ~ 20K ~ 25K -
s PHAEI=: 618 H - 9fE R -
s REAB)SE: —FER -
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L

O
Fﬁ
, 5
R ;

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

rm(list=1s())

# SEHIEFRE2014~20150428 » HER

Vanke <- read.csv('data/Vanke.csv', header
Vanke <- xts(Vanke[, -c(1, 2)], order.by =
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
> tail(Vanke, 3)

Open High Low Close Volume
2015-04-24 14.48 14.70 14.15 14.42 362066200
2015-04-27 14.41 14.70 14.30 14.70 422562000
2015-04-28 14.65 14.66 14.11 14.19 386603900

VVVVVVVYVVYVYV

myTheme <- chartTheme(*'white"™, up.col="red",

dn.col="green™)

= TRUE)
as.Date(Vanke$Date))

> Close <- Vanke$Close

> tail(Close, 3)
vanke.Close

https://hmwu. 1dv.tw

2015-04-24 14.42
2015-04-27 14.70
2015-04-28 14.19
> summary(Close)

Index

Min. :2014-01-01
1st Qu.:2014-05-01
Median :-2014-08-30
Mean :2014-08-30
3rd Qu.:2014-12-29
Max . :2015-04-28

> names(Close) <- "vanke.Close"

vanke .Close

Min.
1st Qu.
Median
Mean
3rd Qu.
Max .

- 6.
I 7.
- 9.
- 9.
11,
t14.

570
987
250
846
967
910




> > # QBRUREE (EHIRID HEE
> # FEHES BI(FBAY) s > plot.zoo(merge(Close, momentum5),
> lagClose <- lag(Close, 5) + col = c('black™, "blue™),
> names(lagClose) <- "lagClose" + main = "ERREHESHEIEE")
> >
> 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
> # FTESH(EED BE
> momentum5 <- vankeClose$vanke.Close - s 4
vankeClose$lagClose g o
> names(momentum5) <- "vanke.Momentum® i 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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> brary(TTR) m BrEX
g type = “continuous")
> # 4{ momentun {TTR} AE5 ABE(/EES (typ
> # na.pad = TRUE: ZRIESNAFTHEY Pt
> Momentuml <- momentum(Close, n = 5, na.pad = TRUE) ROCCOTlt =ln——
> head(Momentuml) P%—l
vanke.Close
2014-01-01 NA
2014-01-02 NA - ﬁﬁﬁﬂzﬁnﬁ'fb;@
2014-01-03 NA - .
2014-01-06 NA (type = "discrete")
2014-01-07 NA [% _'P%—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




> # 20154FEE IR EESKERE
> Vanke2015 <- Vanke[''2015'"]

> chartSeries(Vanke2015, theme = myTheme,
>

> # ZKERE L - @il E4i(technical analysis)

VvV Vv

# FKERE [ E - AR (4R

VvV Vv

# KEGRE T EE #8535 HE)E&

addTA(CI(Vanke2015), on = 1, col

addTA(CI(Vanke2015), col = "black™,

= bl

> addTA(momentum(Cl(Vanke2015), n = 35,

type = "I1')

name = “ERI2015FKERE"")

ack'™, type = "I')

na.pad = TRUE), col = 4, type = "I')

- ESHRE0EMNOE - B8R
EBBABER KB

5 .

. BEMEOELILE  BE
ESEBEER LTS -

- BSHENERMEERE
BEBHEAZEEL -

- EFEREB(CHBROEE
ZLCEERIESIRR

https://hmwu. 1dv.tw

]
- Cltvanke2015):14.190

BHE20MMEKERE [2015-D1-01/2015-04-28]

Last 141

“olutng (millions):

G

4 CIivanke2015):

MW

) mamentum(CICyanke20135), n = 335, na.pad = TRUE) M
AT

—H o1 2015 —H 132015 ZH 0z 2015 ZHisz2ms =R ozzms =R 182015 =R 302015 M 132015 A 27 2015
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# B (FEHY
Close <- Vanke$Close
names(Close) <- "vanke.Close"

# FTE3SHEIEEH
Momen35 <- momentum(Close, n = 35,
na.pad = FALSE)
names(Momen35) <- "momentum35"*
head(Momen35, 5)
momentum35
2014-02-20 -0.71
2014-02-21 -0.83
2014-02-24 -1.15
2014-02-25 -0.91
2014-02-26 -0.75
>

VV+VVVYVYVYV

# 35HEEHE < 0 - signal = -1, ZrEYH
# 35HEEHE > 0 - signal = 1, ZBREA
signal <- ifelse(Momen35 < 0, -1, 1)
names(signal) <- "signal”
head(signal, 3)

signal
2014-02-20 -1
2014-02-21 -1
2014-02-24 -1

V V.V V VYV

https://hmwu. 1dv.tw

HNERXZH R — AT
- BERREZEHRAWERB)ER

- BEREBEENFEREL 518
KENEIEE -
- REFH=EEHERSRE -
- HE:
- B=>0  RECEEER RN
pEE - BB ARG -
- TEBREEERLAEBE -
- B1=<0 - KRECISEE FKBIBEE
- BEHELRRETR -

(B BRERFIHNERHKREE:

- RREEERER3ISH -

- BISHEFERLER  mBuEEFr
FHARIEESE - HESE2EIRE AR -

- Z3SHIERRER - REIMBARNRE
52 MK - F2H0BERE L AR




NG

Lﬁ} :
’/% o
%%g,

# B E BRI 2SR |

>
- 1 =L = =B 4 4d =52 N S& 7
g ;gr‘n:e;(rgig(il‘)ﬁﬁénkg or sTE3SHE S5 8 = ehAVEER
' - BHIRBEAEGERE - signalBUER] - TEETER LR -
> ret <- ret[-(1:35)] = L 1= WANI= /v TJ.' Signa I o gl 1819 LK
> head(ret) - " W3R ARRO - Bllsignal ErethTREA RO -
vanke.re e == . S x
2014-02-20 -0.006807378 ® EH:II}EE;H:II,fE%EH% ! S|gna|Hy1E%_l ’ %Eﬁ-l-{%#%—lsﬂ% ’
2014-02-21 -0.022100347 Wz /N HR0 - Rlsignal EretfySEFE T AR RR0 -
2014-02-24 -0.067896107 . E3SHBREXSHUEARORE - RIS EWE
2014-02-25 -0.018100042 e -
2014-02-26 0.016604155
2014-02-27 -0.013564639
>
> # 35 HE)EEES GNP
> 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 o e
= g Ly 2N <
2014-02-28 -0.01953481 # R G

win <- Mom35Ret[Mom35Ret >= 0]

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

1] 0.5616883

=V V V V

https://hmwu.



ret <- ret[-1]

+V+V VYV

# BREBEI G RIGR a F0F 716

plot.zoo(merge(ret, Mom35Ret), col

= c("black™, "red"),

https://hmwu. 1dv.tw

vanke ret

Wom3sRet

005 04010 -005 000 005 010

-005 000

-0.10

main = "R ZRIBURRIFTE)
legend("'topright”, legend = c("EBRIEE", "BEXH"),
col = c(black™, "red™), Ity = 1)
BEX BHRBW G

Index

2015




il

+V+V VYV

# FEXZRIGH]E RN 2
library(PerformanceAnalytics)
chart.CumReturns(merge(ret, Mom35Ret),
Ity = ¢c(1, 6), main = "
legend(""topleft”, legend = c("ERREE",
col = c(black™, "red™), Ity = c(1, 6))

col = c('black™, "red™),

"HERS™),

itz ®", legend.loc = "topleft™)

t B 251 Ua = ZE (Cumulative Return)

cri=A+ry)A+r).(1+r)—1

Ebkkﬁﬂﬁéﬂ*?ﬂé%o 5616883 - Mm&
RSN BEBWRERNEBRIEAN
%’ﬂﬂ%f%%?ﬁaﬂﬁl“zm%iﬁ °

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 RSN R R R TR
RAF -
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# RUEIETERF » BRI i F

win <- Mom35Ret[Mom35Ret >= 0]
# RIGRFF + IR 72 F

loss <- Mom35Ret[Mom35Ret < 0]
loss <- (-loss)

par(mfrow =
hist(win)
hist(loss, ylim =
plot(win)
plot(loss)

c(2, 1))

c(0, 80))

# PEIEFIRE
mean(win)

[1] 0.01578579

> # FEHRAE I
> mean(loss)

[1] 0.01872078

VVVVVVVYVVYVYVYVYV

> summary(win)
Index
Min. :2014-02-21
1st Qu.:2014-06-13
Median :2014-09-26
Mean :2014-09-21
3rd Qu.:2014-12-26
Max . :2015-04-27
> summary(loss)
Index
Min. :2014-02-26
1st Qu.:2014-05-30
Median :2014-09-23
Mean :2014-09-28
3rd Qu.:2015-01-27
Max . :2015-04-28

Mom35Ret
Min. -0.000000
1st Qu.:0.003486
Median :0.010595
Mean :0.015786
3rd Qu.:0.021331
Max . :0.095022

Mom35Ret
Min. -0.0008055
1st Qu.:0.0083347
Median :0.0162936
Mean :0.0187208
3rd Qu.:0.0226401
Max . :0.1051962

Histogram of win

Frequancy
0 20 40 &) &0
Y R N N

000 002 004 006 008 010

win

Histogram of loss

Fraquancy
0 20 40 &0 &0
| I TN ——

b

r 1
0.00 002 0.04 00& 008 oo

win

E

&

b

- PEEREAER

IR KRR ER 2R

- ReLCTR R i &
. MW mRAX -

« v BESRKRREISH

HERRRH R

2014-02-21 1 2015-04.27

=M 211

loss

&

§EE §F &

EHo EHm;e AH0d +—E0me —H o ms

ZHmMms [§H 7S

e SEREREER0.5
— o - 1B1£2014/02/26
- ~ 2015/04/28M &
. SR RRAE
: AERRERERY

—Hxma HA®wM: +Ho e HEBEML +—H 05201

-H 06 2015

R -

ZHoms MA@ ms
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L}

r,r('q
é‘hb
Q
&

. meFE - BERHEER 1= EREFERE -
s REBEANE > KREBEXR N= => BB LR
n REEH = > KEEANE => B8 Mk

s Wells Wilder (1978) iR L& £5t 5 B BN EHE B ERNTEE:
Relative Strength Index (RSH(THEY R 55351%) - FBRSIZRFER iz =
HEAMELIEN - EMFEHRKRKEENERER -

UP; t: FEKRE -
UP, + DOWN UP,: t KN B L IRIRE N FI9ME -
t t DOWN,: t KRB E N IEERFI9ME -

e B EX-AFASHRKRZEUERE - 5TE4HRSHE -
18 - -

RSI, = 100 X

18 .
2E| 23 5 - UP =Z= 125
_ 24+1+4+1
R ooy =
4 -
5H 19 1 RSI = 100 X 125 55.56
) - 1+125 7
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UP,

RSl =100 x UP, + DOWN,

s —MREAEMFEIHECKUPEDOWN -

s O] BEREFIG(SMA) « INHEREF1H(WMA)
IEERBE 9 (EMA) -

m RSI =~ (- O[f5UP < DOWN - thrllaE =/ VIS N KR
Fyﬁ%j}% EEREAR - REER MR OBIRERAR L

m RSI =~ 100 - OJfSUP » DOWN - FiRIBEE AR M
iBE - EEERBEAR BREERLLENHEEARN
MERTIEE -

m RSI = 50 ﬂ’EUP ~ DOWN - EFRIEZES EROBE
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2H
3H
4
5H
6H

2H
3H
45
5H
6H

--

3.82
3.79
3.75

on [ean ] Lo

3.82

3.79 - 0.03
3.75 = 0.04
3.77  0.02 -
3.80 0.03 -
3.79 = 0.01

D

1H NA

2H
3B
4H
5H
6H

> up <- (0.02+0.03)/4
1H NA

2H
3B
48
5H
6H

- > # t=4, BEFEBEEFII(SMA)
- > up <- (0.02+0.03)74
> down <- (0.03+0.04)/4
50.0 > 100*up/ (up+down)
[1] 41.66667
>
>

> down <- (0.04+0.01)/4
> 100*up/ (up+down)
[1] 50

41.6
50.0
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RSI {TTR}

B e
> # F1E RSI{H #
B e aaaes e
> Iibrary(quantmod)
> # BRI TREL BB
> BOCMstock <- read.csv('data/BOCM.csv",
>
> # BRI
> BOCMstock <- xts(BOCMstock[, -c(1, 2)],
+ order.by =
> head(BOCMstock)

Open High Low Close Volume
2014-01-02 3.82 3.84 3.80 3.82 57317900
2014-01-09 3.78 3.83 3.77 3.79 39753200
> tail (BOCMstock)

Open High Low Close Volume
2015-04-07 6.46 6.56 6.44 6.55 664765600
2015-04-14 6.92 6.92 6.80 6.84 480660300
>
> # BB IR
> BOCMclp <- BOCMstock[, 4]
> names(BOCMclIp) <- "BOCMclp'
> head(BOCMclp, 3)

BOCMclp
2014-01-02 3.82
2014-01-03 3.79
2014-01-06 3.75

as.Date(BOCMstock$Date))

Wells Wilderigt -

%8 E A ER28H

E’J-¥X- BERSHE#
TYERZ2BENA -

header = TRUE)

RSI{TTR} F5EEERY
A& (EAL4H -

RSI {TTR} R Documentation
Relative Strength Index
Description

The Relative Strength Index (RSI) calculates a ratio of the recent upward price movements to
the absolute price movement. Developed by J. Welles Wilder.

Usage

RSI{price, n = 14, maType, ...)
Arguments

price

Price series that is coercible to xts or matrix.

Number of periods for moving averages.

maType
Either:

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.

https://hmwu. 1dv.tw
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# F/ERSI » maType="SMA"™, n=6, 12, 24

RS16 <- RSI(BOCMclp, n = 6, maType = ""SMA™)
names(RSI6) <- "RSI.6"

RS112 <- RSI(BOCMclp, n = 12, maType = "'SMA™)
names(RSI112) <- "RSI.12"

RS124 <- RSI1(BOCMclp, n = 24, maType = "'SMA™)

names(RS124) <- "RSI.24"

RSI: 6, 12, 24 days

100

RS1.Days <- merge(RSI6, RSI112, RSI24)
RSI.Days <- na.omit(RSI_Days)
head(RS1 .Days)

RSI.6 RSI.12 RSI1.24
2014-02-06 0.00000 66.66667 45.45455

VVVVVVYVYVYVYVYV

80

60

RSI.Days

40

2014-02-13 93.75000 86.95652 63.82979

24HRSI3): —EBNEEEE - (RE)
« BREDWP - REBULUSERPRSIFRIPRSEETIREREK

- FRHARS|: HEBSLBERREILRES - RSHEKEIAK -
- RHEIRS|: HEHRSCEARLES - RSUEKEN/) -

> tail (RSI.Days) _ i Vol ) !

RSI.6 RSI.12 RSI.24 — | l {L o ’ U
2015-04-07 58.33333 54.02299 65.48673 ) — = |
2015-04-14 80.55556 73.63636 66.97674 U . h h b - B
>
> matplot(RSI.Days, type="I", col=2:4, Ity=1, main="RSIl: 6, 12, 24 days")
> legend(70, 15, legend=c("RSI(6)", "RSI(12)", "RSI(24)"), col=2:4, Ity=1)

- BRHANA: 6H (RSIL): —BHEEEE - (F2H) - 12H(RSI2): #EEMEBEEE - (F8H1) -

https://hmwu. 1dv.tw



# RSN G EERFIEE 4R

plot(RSI6, type = "1,

VVVVYV+VYVYVYV

HHBHHHHH AR R R AR

#

HHBHHHHH AR R

main = "RSINEEHGNBEHEL'", ylab = "RSI™)
RS16$horizontal . line.20 <- 20
RS16%horizontal .1ine.80 <- 80
lines(RSI6[, "horizontal.line.20"™], col = "blue'™)
lines(RSI6[, "horizontal.line.80"], col = "blue'™)

RSIpyEESREES

H

ieEE =

NIES

~ SlE

T

2014-01-02 4 2015-04-14

) nw I J‘l [
| V

RS
2
—_———
R

-

)

W(
N heg =

HE B

I

A

ot ||

—H 022014 =H 032014 HHF M 2014 + 5 012014

https://hmwu. 1dv.tw

JLA 012014

+—H 032014 —B 012015

ZHmams WA 142015

RSIHEIRAIEN G S

wERHBER RSI =
70 - 90 &A) -
RSI > 80: igEHIRBEEE -
KREEANBBKX  EANE
RKRE2A) - PIRURERRE
BolgeE Mk - UERS .':I:'.H

C RIRNHBEBEAKRE ’“
mEREEZE -
wERBER RSI =
30- 10 &A) -
RSI < 20: H gﬁttuﬁii_§§1:ﬂiu°
KREELNEBK  BELHAT]
BARREEEFIES - PIUKRE

80 - (RSI =

20 - (RSI =

RIRBIEOIBEE L3R - ROl
BAKE  RERLREBED
2‘T‘°

b\ 4R: RSI = 50




alk

RSIEI’\JTEEZEY:
s SiHIRSIZ O FZFBRIIWRSIZN - MEFNHE AN HBERSE - B LR
MAOBEKR  BL—EHRENEAEGT  HEHEES "#82YXY, -

RSIBYSETAR X :
s ZSHIRSIZR O NI R EBAORSIZARES - MEMHE LM HBERE - B N
MAOBEKR  BL—EHRENELET - HERES "SHTRY ., -

TR R R AT R R R AR
# RSVAJE X I LK #
T R R AT R R R R AR
par(mfrow=c(2, 1))
pIot(RSI6[ '2015/'"], type = "I,
main = "RSIFEESRX NHESETRXX'", ylab = "RSI™)

lines(RSI124["2015/""], col = "red”, Ity = 6, lwd = 2)

addLegend(*'bottomright'™, legend.names c(""RS16™, "RSI124™),
col = c('black™, "red™), Ity = c(1, 6))
plot(BOCMclp["2015/""], type = "I,
main = "ABERITHWERE", ylab = "W E"™)

+VvV+VVVYV+VVVVYV
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«  RSIGHI#RTEO~100L MKE) - KBENEIK - RSI24BARE20~80KE) - BB -
- RSIGEVERBES0K - REENREBEER - RHKEEHR/E M - MWBEABER MEEE -
- =ERXNERNET - REXBER EFRTE

RSIFAREEEHET Y, 2015-01-01 7 2015-04-14
a0 \ h AN J\vf"\
- -"'"—-»\ f}.\ /\ l / ...\.A a—--._(f-.h-#‘
% 0 __fi-, , _,...-"-‘\. Iv _,f\"""" L P T
* H-‘-‘\' = i \ . --.'f.
20 | wr
\ / ~— RSI6
V —— RS5I24
—Ho2as —H 122018 —F %2015 —H s —H z31s =H s =H 2325 A 05 2015
EEBATHIBEER 2015-01-01 / 2015-04-14
7.0 _/" A
.14
ﬁ E.5
6.0 f\__ .n/;—-— \/‘ A
' 7 V
—Ho12015 —H 122015 — H 26 2015 — H 022015 —H z:mis =H 205 =H s A o5 2015
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%:
-

HHTHHHRTH A A T

e
rsi6 <- RSI(BOCMclp, n = 6, maType =
rsi6 <- na.omit(rsi6)

names(rsi6) <- "'rsi6”

head(rsi6)

VVVYVVYVYV

rsi6
85714
53846
66667
15385
00000
07692

2014-01-10 42.
2014-01-13 61.
2014-01-14 66.
2014-01-15 46.
2014-01-16 30.
2014-01-17 23.
>

rsi24 <- RSI(BOCMclp, n = 24,
rsi24 <- na.omit(rsi24)
names(rsi24) <- "rsi24"
head(rsi24)

rsi24

45455

61905

09756

86957

09091

82979

maType =

V V V V

2014-02-06 45.
2014-02-07 47.
2014-02-10 56.
2014-02-11 60.
2014-02-12 59.
2014-02-13 63.

# RSN BFLER IR TR B B #

""SMA™)

""SMA™)

## FRSHERITE L Z R EE

. EWMBTREISER - B
BELEHR -

s BITEEH:
B:
m =RSI6 > 80 Z(RSI6[E N E i\
RSI24FF - BB LET
m =RSI6 < 20 2 RSI6[O]_EEF i\
RSI24FF - BEAET -

5T & RSI6FIRSI24

s RS5REEANT LIERSINEF RS -

BEABELRSE -

s O HRXSREETIREN
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> # WHEXGIEF(1): rsi6HiE R Ew

> # BEA#

> longsigl <- ifelse(rsi6 < 20, 1, 0)

> names(longsigl) <- "longsigl”

>

> # F—AEAREIHEF20144F1 520 H7 15

> head(longsigl[longsigl == 1], 4)
longsigl

2014-01-20 1

2014-01-21 1

2014-02-06 1

2014-02-07 1

>

>

> # g

> shortsigl <- ifelse(rsi6 > 80, -1, 0)

> names(shortsigl) <- "shortsigl"

>

> # FB—AEREIEAF20144E2 F11 H7 115

> head(shortsigl[shortsigl == (-1)], 4)
shortsigl

2014-02-11 -1

2014-02-12 -1

2014-02-13 -1

2014-02-14 -1

> # RBEH(): HeX KB CKX
> rsi6lag <- lag(rsi6, 1) ##HE&—HHrsi6
> rsi24lag <- lag(rsi24, 1) #FE—Hhsi2a
> head(rsi24lag)

rsi24
2014-02-06 NA
2014-02-07 45.45455
2014-02-10 47.61905
2014-02-11 56.09756
2014-02-12 60.86957
2014-02-13 59.09091
>
> # EOEEH
> RSIData <- merge(rsi6, rsi6lag, rsi24, rsi24lag)
> RSIData <- na.omit(RSIData)
> head(RSIData)

rsi6 rsi6.1 rsi24 rsi24.1
2014-02-07 0.00000 0.00000 47.61905 45.45455
2014-02-10 75.00000 0.00000 56.09756 47.61905
2014-02-11 90.90909 75.00000 60.86957 56.09756
2014-02-12 91.66667 90.90909 59.09091 60.86957
2014-02-13 93.75000 91.66667 63.82979 59.09091
2014-02-14 83.33333 93.75000 60.41667 63.82979
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L

O
Fﬁ
, 5
R ,r:

t

t-1 t t-1

> head(RSIData)X[1]
rsi6

>

# e X XATEAR
longsig2 <- apply(RS

P
head(longsig2, 4)

V + + V V

0 1
names(longsig2) <-

# MHHESE C K R R i

P
head(shortsig2, 4)

vV + +V V VYV YV

0 0
> shortsig2 <- xts(sho
> names(shortsig2) <-

2014-02-07 0.00000 O.
2014-02-10 75.00000 O.
2014-02-11 90.90909 75.
2014-02-12 91.66667 90.
2014-02-13 93.75000 91.
2014-02-14 83.33333 93.

longsig2 <- xts(longsig2, order.by =
"longsig2"

x[2] x[3] x[4]
rsi6.1 rsi24 rsi24.1
00000 47.61905 45.45455
00000 56.09756 47.61905
00000 60.86957 56.09756
90909 59.09091 60.86957
66667 63.82979 59.09091
75000 60.41667 63.82979

IData, 1, function(x) {

ifelse((x[1] > x[3]) & (x[2] < x[4]), 1, 0)

2014-02-07 2014-02-10 2014-02-11 2014-02-12

0 0

shortsig2 <- apply(RSIData, 1, function(x) {
ifelse((x[1] < x[3D) & x[2] > x[4]). -1, 0)

2014-02-07 2014-02-10 2014-02-11 2014-02-12

0 0
rtsig2, order.by =

"shortsig2"

index(RSIData))

index(RSIData))

https://hmwu. 1dv.tw
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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
EBSA LT8R -

> shortsigl=-1: g &f

rsIGEVEARE0 - KB

LAEEE °

#5am: 2015/04/08 R

ﬁﬁﬁziﬂxﬁﬁm

T AFE SRRV FER

https://hmwu. 1dv.tw




> # STEXEHR T 2%

2014-01-06 -0.010554090
2014-01-07 0.005333333
2014-01-08 0.007957560
2014-01-09 -0.002631579
> buy <- lag(longsig, 1)
sell <- lag(shortsig, 1)
allsig <- longsig + shortsig
trade <- lag(allsig, 1)
head(trade)

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

V V V V

> ret <- ROC(BOCMclp, type = "discrete') Momemtum; = Py — Py_,,
> head(ret) I

BOCMclp n {EBRZSKENEE(BEE(EER):
2014-01-02 NA _ P =Py
2014-01-03 -0.007853403 Momenitumg = R0Cs =—p— ==

m FEAKEE(E:

longsigl: rsi6 < 20, # EAEL
shortsigl: rsi6 > 80, # BEHEL
longsig2: HERXXHIBE AR
shortsig2: R XAVEHEL

> # FTBEAXZHIM m

> buyRet <- buy * ret

>

> # FBELHX B

> sellRet <- sell * ret

>

> # S BEABHEHX G mE

> tradeRet <- trade * ret

>

> 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 = " RSI{EEXREFKELE™)

>

> legend(""topright™, legend = c('buy"”, "sell™),

+ col = c('green™, "red™), Ity = c(1, 2))

>

> #addLegend("topright™, on=NA, legend.names = c("buy",
"sell™),

> # col = c('green”™, "red"), Ity = c(1, 2))

https://hmwu. 1dv.tw
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strat <- function(signal, ret) {
RSIRet <- signal * ret

meanWin <- mean(RSIRet[RSIRet > 0])

}

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

Sell <- strat(sell, ret) #E1E5
Trade <- strat(trade, ret) # Z/Fx 55
Test <- rbind(Buy, Sell, Trade)

VVVVVVYV++++++ VYV

Test

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

# BIstratls » ST RISITRAPERE « FIIEEKZT

WinRate <- length(RSIRet[RSIRet > 0]) / length(RSIRet[RSIRet = 0])

meanLoss <- mean(RSIRet[RSIRet < 0])
return(c(WinRate, meanWin, meanLoss))

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

s PEHRL 2
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> # EERSVHYEF W2

> # AFHE: RSVEKEERGATE - fg—K @ BIEITEELEE

> library(PerformanceAnalytics)

> names(ret) <- "'stockRet"

> names(tradeRet) <- "tradeRet™

> charts.PerformanceSummary(cbind(ret, tradeRet), Ity = c(1, 4),
+

main = "RSIHEEERXGRIBENRE")

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

https://hmwu. 1dv.tw
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Drawdown (DD )

DD A& “ElE” =% “EE” - B R “REVEAN 198X W MEBREHE 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 | EEERNEES
g | (DrawDown)
§_
e
o w0 w0 e a0 w0 o
Index

Source: https://www.stockfeel.com.tw/%E6%9C%80%ES5%A4%A7%ES5%9B%IE%E6%92%A4-max-drawdown-
%E7%AD%96%E7%95%A5%E7%AE%A1%E7%90%86/
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# BIEFNE: RS\EREERNGE W Fha=X + 1 ETEELEF

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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ER5ES) -
. T HIEBE . ROARBTEFSS?

n 55 BT ARITAR AR

A4~ O3

s HERE T (simple moving average, SMA)

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

s IERE)F 1T (Exponential moving average,
EMA)

—l
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m *&E)J 1A E RAn BN ERE T 19:

Xe+Xe—1+Xp—p++X¢—
[ | SMAt — 1 L

= BIRBUEERFERA - R

» ESNRREEBNN - 58 - BLULEARE - ELUBREH

=

o %J‘Lﬁ@i’ﬂ*fﬁﬁs@ck g% 1lﬁz’7*$l%%ﬁlzi’1
» HBARPITIHAS(CHREERNEX - B RHBS - BEGE

EEX - RHBRRIEE/ N -

m WMA; = woxy + WiXe_q + -+ WyXe_py

m EMA, =ax; +a(l—a)x;—; +a(l —a)?x,_p + -+

5 0.2 56

6 67 0.2 0.8 X 56 + 0.2 X 67 =58.2
7 60 0.2 0.8 X 58.2 + 0.2 X 60 = 58.56

REZEFII(EMA)
= BAEFTARERRY
INHEF13 - (ERxE
ERE)
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F_QQ %
of

m wilder=T;

SMA {TTR} R Documentation
a=1/n
Moving Averages - I
m wilder=F;
Description
a=2/(n+1)

Calculate various moving averages (MA) of a series.
Usage
SMA(X, n = 1@, ...)

EMA(X, n = 10, wilder = FALSE, ratio = NULL, ...) SMA: Slmple moving average

DEMA(x, n = 18, v = 1, wilder = FALSE, ratio = NULL) EMA: Exponential moving average.

WMA(X, n = 1@, wts = 1:n, ...) WMA: Weighted moving average.

DEMA: Double-exponential moving average.
EVWMA: Elastic, volume-weighted moving average.

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

ZLEMAGG n = 16, ratio = NULL, ) ZLEMA: Zero lag exponential moving average.

VWAP (price, volume, n =10, ...) VWMA: Volume-weighed moving average (same as

VMA(x, w, ratio =1, ...) \/\NOA]?).

HHAGG N = 20, ...) VWAP: Volume-weighed average price (same as
VWMA).

ALMA(X, n = 9, offset

©.85, sigma =6, ...)

VWA Variable-length moving average.
HMA: Hull moving average.
ALMA: Arnaud Legoux moving average.

https://hmwu. idv.



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

> 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
Min. :2014-01-02  Min.
1st Qu.:2014-05-05
Median :2014-09-02

Close
:2.450

1st Qu.:2.600

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

_https://hmwu.idv.te . EEEEAS—

L L L L s S B L
# ETE2015FE LR =87 #
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




> 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:

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

DNAamarvind D7 s b snmneanmca e~ sanmec sonbliian fvnnvn oz 4\

ChinaBank 2015, moving averages

https://hmwu. 1dv.tw
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o

,

o
C

|| ()
-

. BMEEREE
> smas <- Shia(close, 5) . L LIBREM SHBE - 1088
> names(sma5) <- "Close.SMA.5 = J0E4aE  25H e
> sma30 <- SMA(close, 30) . BB BEA: 5EE - 10@ 1L
> names(sma30) <- "Close.SMA.30" g}éﬁﬁﬁm' SEI9HE ~ 105
> o \ y=R=-F iyl :Ié‘(‘; . £
> CB.close.2015.sma5.sma30 <- merge(close, sma5, sma30) J;;éﬁizgéﬁﬂ 71275
> autoplot(CB.close.2015.sma5.sma30, facet = NULL) + " !
+ geom_point() + _ "
+  labs(title="ChinaBank 2015, SMA5 vs SMA30") - AEBEEENIIZRERERE
BNZENEREEEFEAR -
: o FRHEAAAR/REAIDAR: AHEIRT - Bl
ChinaBank 2015, SMAS vs SMA30 t gu SE:[:’;]I%?%%EHHi’;j%E , ﬁﬁZOE
\ \ PR EROR -
, oo
. e ,;&f . SHESFWSRE L TER—®
A It 30HMBBAFY - 30094
e\ N SIS BN B 1S -
i |'I \ & b\ I'-\.’r / § o ‘.' Series
?[Jn A L T SEMsEnR R R E RN S
*] JI 4 “r‘.l "'“h*.! / )/’I"“:-"—‘-'\:M' ‘.-"./ - CloseSAD ﬁ}ﬂ:ﬂ’]n
/ A Sy ?/V — *@ﬁﬁﬂ?xﬁ%ﬁ%ﬁ1
| iy N RGHERB T8 -
IR SR (g « EEEEODLRWSHIGER B
Nf‘" Y HAEHE R EFHiBE -
\ L_:i‘j - HEBELBD MRWSHIIE
*”_Jf - BIREARIRA A LREE
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> ChinaBank <- read.csv(''data/ChinaBank.csv", header = TRUE)
> head(ChinaBank)

X Date Open High Low Close Volume
1 1 2014-01-02 2.62 2.62 2.59 2.61 41632500

6 6 2014-01-09 2.51 2.53 2.49 2.50 45339800
>
> dfclose <- ChinaBank[, c(2, 6)]
> class(dfclose)
[1] "data.frame"
> head(dfclose)
Date Close
1 2014-01-02 2.61

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

https://hmwu. 1dv.tw



> smal0 <- SMA(CBstclose, 10)
> names(smalO) <- ""Close.SMA.10"
>
> # f@Fclose, smalOfEESE
> 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
> # fELETHFLO IR => KB
> # BITEEX AR » 73 E Eai Tt B B2 ]
> # BB ZRIGIE
>
> CBsma <- na.omit(merge(smalO, lag(smalO, 1)))
> head(CBsma)
Close.SMA.10 Close.SMA.10.1
2014-01-16 2.515 2.526
é6i4—01-23 2.494 2.496

>
>
>

CBclose <- na.omit(merge(CBstclose, lag(CBstclose, 1)

head(CBclose)
Close Close.1

2014-01-03 2.56 2.61

2014-01-10 2.49 2.50

fEIEBEEARE N £ZF10
H194% - AE L@ MZEF10
HI94REH R -

W@ EFI0HTR =>
RERE AR
W@ MEFIOHR =>
FEIE AT R

HITEERSRR - /B
Eall ot LR R 25

RT 1 1D 28 25 SRS U 15
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CBstclose

2014-01-02 / 2015-04-30

50 } 50
45 45
40 40
a5 15
a0 30
I T T T T T T T T T T T 1
—H 022014 =H 032014 A 012014 + 5 01 2014 H1.H 01 2014 +—Ho3xm4 —H o125 =H 02205 P 302015
CBstclose['20168"] 2015-01-01 / 2015-04-30
50 50
48 448
45 46
L~
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> #  MEREOACBClose #YEHY, » friFEECBsSmas g —#
> CBclose <- CBclose[-(1:9), 1]
> head(CBclose)
Close Close.1
2014-01-16 2.50 2.51

2014-01-23 2.48 2.51
>
# EZEA: R EEIL0 BB P =
sigdata <- CBclose - CBsma
colnames(sigdata) <- c("'close_smal0", "lag _close smalO
head(sigdata)
close_smalO lag close smalO
2014-01-16 -0.015 -0.016

V V V V

2014-01-23 -0.014 0.014

# ZEHEATE
cross <- function(x) {
ifelse(x[1] > 0 & x[2] <0, 1,
ifelse(x[1] < 0 & x[2] > 0, -1, 0))

+ + +V VYV

# IHIE RIS R ETR A H T
SmaSignal <- apply(sigdata, 1, cross)

V V V V

head(SmaSignal)

[.1]
2014-01-16 0

2014-01-23 -1

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

e ESARIE FE EZF10
H194% - AE L@ MZEF10
HI94REH R -

W@ EZ10H94 =>
FERE AGH R
W L@ MEFEI0HI&R =>
FE I E WA 5

HITEERSRR - /B
Eall ot LR R 25
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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]

-]

> # FHEARRF
> 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™)
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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
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F_;?Q %
‘hl‘\

e
[
e

N/
b
b

'

" RAEHBIGREES (ChinaBank)™)

'green™)

Ity = c(1, 6))

2014-01-02 / 2015-04-30

> # Hylag
> # example:
> # x <- 1:10
> # embed (X, 3)
> head(smab)

SMA
2014-01-02 NA
2014-01-03 NA
2014-01-06 NA
2014-01-07 NA

2014-01-08 2.546
2014-01-09 2.524

> SMA5 <- embed(sma5, 2)

> head(SMA5)

[.1]
[1.1 NA
[2.1 NA
[3.1 NA
[4,] 2.546

[.2]

NA
NA
NA
NA

[5.] 2.524 2.546
[6.] 2.510 2.524

> SMA30 <- embed(sma30, 2)

https://hmwu. 1dv.tw

> smab5 <- SMA(CBstclose, 5)
> length(smab)
[1] 345
> sma30 <- SMA(CBstclose, 30)
> head(na.omit(sma30))
SMA
2014-02-13 2.511667
2014-02-20 2.516333
> # BRRATHIRIE
> plot(sma5, type = "I'", main
> lines(sma30, Ity = 6, Iwd = 3, col
> addLegend(""bottomright™, legend.names = c(''sma5"™, '‘sma30"),
+ col = c('black™, 'green™),
RAEPIEEN(ChinaBank)
25 v‘g\-f:{:‘r il
gﬁjolazma | Eﬁju‘sznm | FHH 012014 +H 012014

+—F o301 —H o005




> # EOFRAHBNa . R RV T 5
> smalS <- cbind(SMA5, SMA30) %2;’%?;%% @Eﬁfﬁ?ﬁiﬁ
> smalLS <- xts(smalLS, order.by = index(sma5[-1])) JRRAVIEEI A - SRRl BAS
> smalLS <- na.omit(smaLS) BRR&E -
> colnames(smaLS) <- c(''smab5"™, "lagsma5'", 'sma30'", "lagsma30'") = (B B
> head(smalLS) : : . Fesk K E5THRI9 43

sma5 lagsmaS sma30 lagsma30 . A H 1 H
2014-02-14 2.538 2.528 2.509333 2.511667 ;gi;"ﬁiéﬁiggjigzéégfi_Eé A
é6i4—02-21 2.582 2.574 2.519000 2.516333 * = HIIIARIE b IR R
> # KL R 4R BINELRET
> Upcross <- function(x) { c SATREEARS  BEHRGKE
+ ifelse(xX[2] < x[4] & x[1] > x[3], 1, 0O) BERXSGNEY -
+ }
>
> # LI ToER
> Downcross <- function(x) {
+ ifelse(xX[2] > x[4] & x[1] < x[3], -1, 0)
+ }
> ey <0 smad a2y X3 sma30
> # FEAEHTERIE F IR I ‘
> Upsig <- apply(smaLS, 1, Upcross)
> Upsig <- xts(Upsig, order.by = index(smaLS))
> 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%'?':lj
2014-02-21 0 (EA) ( )
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> # Fa4Rm EEERS - BIREAGK
> UpBuy <- lag(Upsig)
> head(UpBuy)
Upsig
2014-02-14 NA
2014-02-17 0

2014-02-21 0

> UpBuy[UpBuy == 1]
Upsig

2014-03-27 1

2014-05-14 1

2014-11-03 1
2015-03-17 1
>

# FHLEHRRIE T 2SR &R 7

names(Downsig) <- "‘Downsig"

# AR TSR RAR - KB S TE

DownSell <- lag(Downsig)

DownSell[DownSell == -1]
Downsig

2014-03-04 -1

VVVVVYVYVYV

2015-02-04 -1

Downsig <- apply(smaLS, 1, Downcross)
Downsig <- xts(Downsig, order.by = index(smalLS))

> # FEHKZE
> CBret <- ROC(CBstclose, type = "discrete')
> head(CBret)
Close
2014-01-02 NA

2014-01-09 -0.003984064
# G E B AR RAEHEFE

\

> Long <- UpBuy * CBret

> names(Long) <- "Long"

> winL <- Long[Long > O]

> winLrate <- length(winL) / length(Long[Long !=
oD

> winLrate

[1] 0.5

https://hmwu. 1dv.tw

=V V VVYVVYV

# EEE R TRRIEREE

Short <- DownSell * CBret

names(Short) <- "Short"

winS <- Short[Short > 0]

winSrate <- length(winS) / length(Short[Short = 0])
winSrate

1] 0.4




UpDnTrade <- UpBuy + DownSell
UpDnTradeRet <- UpDnTrade * CBret
names(UpDnTradeRet) <- "UpDnTradeRet"

winrate <- a/b
winrate
[1] 0.4444444

> # RAHVPTERR BT E

VVVYVYVVYVYV

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

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

+ Ity = c(1, 2, 6), main = "EEHISHETEERRE)

AR S ENCRE

Cumulative Return
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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
F Number of periods for fast moving average.
maType=ema
nslow =T § i
’ Number of periods for slow moving average. pﬁe'fl’ECEel\;\ t@— ;;I:IE/I:A\CDE/] {E/DIFEADEA
nsig percent=F: MACDRJE & DIFEADEA

Number of periods for signal moving average. =1 -
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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)

macd signal
2014-02-19 0.015784353 0.004527369

2014-02-26 0.009648815 0.011467374
>

# MACD/FIEE ER:
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

V 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
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> # KERE

> chartSeries(CB15, theme = “white", name = " FE$R{T2015FKLEE ",
+

>

addMACD(Q)

up.col = “red”

, dn.col = "green®)

[2015.01.01,2015-04 -30]
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https://hmwu. 1dv.tw

—R 26205 Z“Rosams ZRz32ms =R 09205 =R 2325 4R 06 25 mA202M5 EA302MS




4000

3000 -

2000

[2015.01.01/2015.04 -30]

£l £ .
o B SR T 20155 kiR

(ChinaBank2015) DIF4F EERDEA LT - MR X RE/D -

EBErmEasEafaat ) -

2015/03/04M$3: DIFf ) FZ#IDEA - FIZEH/NR-2 -

KA E - HRIMISoIBEER NBITIS »

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

‘* l il l | Th KRB - MIHBIEER - 3/92% - mHEER LTI -

|

i
+*-+4li+¢,*f

Wolume (millons):

| B DIFEDEAEE
.| DIF>0&DEA>0=>mH5ERZETIE

=49 DIF - A1 24 DEA -

DIF < 0 & DEA < 0 => TIZERZEETIE

N — - R EES RN - BEEEE - )
, |  sonaasso *Iﬂ:/ ETZUr—J:E(DlF > DEA) >Hﬁi@iﬁ§nﬁxgﬁ """""

REBEZZE N5 (DIF < DEA)= >Fﬁ%ffi§ﬁ$fﬁ
llIIllll-..__-IIII I"lll nllll"llll

DIF EZ*DEA => BEHE A SR
DIFFZDEA => BEHBEHER

—F 01 2015 —HR122015 —HF192015 —HA%2ms —A0221s _Ho03is 16205
VWU UV VW

ZA2s2015 =ZAoans =He2ns =H162m5 =A232ms =H302015 FMA0015 A 132015 FIF 202015 A 27 2015




> # MACD j@é?%ﬂ?ﬁﬁé?

[.1]
2014-02-20 0O

2014-02-27 0
>

# REEFXZGHH

V V V

head(macdTrade)

[.1]
2014-02-20 NA

2014-02-27 0
> macdTrade <- macdTrade[-1]

macdTrade <- lag(macdSignal,

D

> macdcross <- function(x) { ﬁimﬁ

+ 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

+ } - DIF<O&DEA <O - DIF@
> P DEA => =9

> # JMACDASEE BRIt e RS

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

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

> head(macdSignal)

https://hmwu. 1dv.tw

>
>
>

# EEaE
CBret <- ROC(CBstclose, type = "discrete'™)
head(CBret)

Close

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

2014-01-09 -0.003984064

>
>
>
>
>
>

# ZTEMNACD 75 EEH TR H IE %

macdRet <- CBret * macdTrade

win <- macdRet[macdRet > 0]

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

[1] 0.5




F_QQ‘ %
.Q-f@
ﬁ%f% 2

TTAEIENE 75 4uh: https://www.yuantafutures.com.tw/

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

R Z APl APINE Z Z2FE

F#RZNT E(Application

Programming Interface)
= S BRNE MBS
Pragat LARBITHE - A&
BIEMRZNEIERE -

WRHESITIEE M EE<
- PRI ZAPIARE L2

FH1TIEAPIEL N EAPIFR#H
&

An —
Ties vav 7T AHE "Eutures

&= JTT A Smart API

B T A Smart API
TEla S TTASmart AP
FREAPIFERR

THAEE R & Python

ToASmart APISRIER B

B ATASMart APL T E

ERGSREA T emd exe) EFIEE

fE AR R Frmcmd.exe) I IE

{ERAREET EaTTIE

ERAPython BB T ERITE

ol {f1EF - PG ACERR

= BIFFM T E

BRE  TH&EEASmart AP

BERF TABE BRTA

R & 0

EAFM HE#H6  HBEER

Pl

~
g A
[ THazE TASmart API { BERBEE |
EE LT ABMENERBEtps: fwww.yuantafutures.com.tw/) WD)\Tiﬁgﬁﬁ:\\ ,’

LEEARTASmartAPl A EEIENRHEER
i oo :“" TTAHS Yuanh?f-‘uturas

WHh3EH BEEE WREs Wa %

- CEe O piwess
41 gomEn

:
=a| |
=

HEBHER IENH SEEARE n

[ apmmmTR

BB B &
AMEY MR

WEWIN  TBAN  BMEAN MRS MANN B RRERE

’y/ ES /5.::' 201 HRTEE

GnwekoNe = MEN o || CAEFERCRNAAR UGS EENUGIICES SHEW . EE

HEsss
Omsz ek
MEsss @ RE:E o

xxuonuvmn:[ RASmart AFI O |

AAEETESRICREOEAEROREVREEES & R
FAEEEECRY BEM2SENBRIHEIEEE BIEN = EE
2012F 418 =

HAPP

Sam="

HAEN  WEAE Rk AnES

® nrmy

@ aesmERs-
BERS

B wa-arms
B ensmmmzn
WR-HNE
WA
SERBPH

© 2 © ErEEy,

© HRIEMES

0 XSG

© TR TR
© FRREIE

© g

FEHZFM: https://www.yuantafutures.com.tw/file-repository/content/smartAPl/SmartAPI.pdf

https://hmwu. 1dv.tw




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]

A
yoonio e VAV 7C ANBES " %urnres

RAWE #WHMSE  MYTA ADESR

WIS =R WAR#EES i 5% R BRE LR A EE
TRERN  REBAM  MIHAPY MRS WEER  EDME  REXBE  AEEE MRaR

e

wit BoETM - B il \ - = =ggg$gm-
wa__ ) g \:‘- o BB b . B ersrms
m _}‘)& W 1525 % API ' WA 435 WEN R 5

KB HHER 1E30088 SEZ#nM 1] J- 1'-_‘ e g g : W - FAOBA S
;]

o — BRI e

| |E srsmen

y/ '\/,_,,,-,, 01RRITSH 52

7 _
| AAMERERECAYEEAZEGMBEIMREEES EE @

© 2EDE © HunEPs

https://hmwu. 1dv.tw




m {TIBEAPL fTIEAPIZZ B TEMINSEHAERENEMRAER  OTBETHIETEEN
B EEXHEZETENNEZEREEERE  BERAVXSEAEZZNEITIER - mAEBIZ
X EENAEEEIRN AR « Z5E1T1E - STATTIBEAPIRVELA -

s  [EAPI TEAPIRIZEBELITIEHHHITIE(exe) 21T FERNEIE - 24 - FHIT
Order.exe TXFD8 B 10800 1 LMT IOC 135% - ZE#BINUOrder.exe¥ 1718 [EIFF1E A48 % &
HEZE - BolAHTEmIRTXFD8ME e M H10800WIHREEE - BINER™ FME -
g - ZFEERH - KFEEH - RIZEH.FFEST  TEBAREEENNITE -

E\M?ﬁ
" S
JTo AR

Iﬁ 35 Eg Order.exe ﬁﬂ
APIEO .. \ GetAccount.exe IS S

-Fﬁ*:ﬂﬁffe CancelAll.exe

OnOpeninterest.exe
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47 fRWindows 92/95
Command linef& S1Z{E

s FHBEERESEXEUE Acmd - BIOIE R EARcmd.exe#H T4 -
BHEANTWAT -

s DL "o RSmart APIERIK , WERBE ARG - KFB&EA:

s JRTRKSmart APIERIZE ~: "> cd Desktop\JcAKSmart API |

s "> dir) EERKEMNMER  E:20rder.exe ~ CancelALL .exe..
EENTEBREGFEZRE MEoEE DL NE/E -

T CAWindows\System32\emd.exe

- o
~
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A &=

E TIEEA (tail.exe)

_Match.txt

TERE AREZBtall.exe# 171 - LHTEZMHBLInuUx shellftaills< BIFMA - BEEA
EEN2BATRAZEENEENENT  BEALNTULNSZEEEE —THREMHE
MM ZER)  LFLUEXBEMNETD: \dataffl - B A:

tail.exe -nl D:\data\20180409\TXFD&420180409 Match.txt
BICIEN1S2018/3/5EAMENT —SEHEZER - MiTEEA &

C:\Users\98813\Desktop\7T, “SmartAPI>tail.exe

TXFD8,11:28:51.212000,18879.1.188247,108898,18813

Ll mENEEA

nl D:\data\28188489\TXFD8\20180409

HHl Match.txt - E AL EBEBRAE -

WMELThEMBEERNT:

.65,.10884,.64,10885,120,10886 .39

ERENESHNT —FMN L F5ERE - Mol LIFEE:

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

C:\Wsers\98813\Desktop\TT #SmartAPI>tail.exe —nl D:\data‘20188409 \TXFD8 \20180409
UpDn5. txt

TRFD8,11:30:11.395000,10881.,4,10880,38,18879,38,18878,.52,18877,.35,18882,29,148883

https://hmwu. 1dv.tw

ERAE AL

Bm iU BE ML E NEE R EaE &EE

)

HE_UpDnS.txt - kmmiE LT ARBESEA -
=R

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




— — YC‘;

il

o
o
C
(v

)
‘\ %
-

e 7ERIVO)EBAE R Hsysten() T Esysten2 () 7= FIUSMR
=% .

=A 1.
B Oo/4.

> system2("BE+ER", args="EBAZE'", stdout=T)
n HITE (BE+1ER) (WE]
s args: IR THEBEANSEEFELE]
s stdout: REELRENTENEREFELE]

s fBlF: FEcommand line7 T E LMY B RYEC B A
> gystem2("'notepad.exe', wait = F, invisible = F)
» wait=F: FEREEFBETFIYLRET -
= invisible=F BIZBREERLER - TR OLUBZGEERE
gt -
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fina
Q O
"\\. —

-

o %TEEKSmartAPI”’“MI‘FﬁﬁazE’Jﬁﬂ TRERLHEE—EF
imﬁﬁlﬁlﬂ DHBERSHRE - LX:”HIJ%Z%E—%‘—EZ% B - ':/\

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

/—
» {TIEHH
> #W?%E?ﬁlﬁ
> system2(pasteO(ExecPath, "tail.exe"),
args=paste("-nl","D:/data/20180409/TXFD8/20180409 Match.txt'"), stdout=T)

#HUISREB51T
system2(pasteO(ExecPath, "tail.exe"),
args=paste("-n5","D:/data/20180409/TXFD8/20180409 Match.txt'"), stdout=T)

vV VvV

Console  Terminal

C:/Users/20813/Deskiop/Ol_Crawler/ =

“TXFD8,11:49: 36.811000,10892,3,121077,10901,10813 ~

"TK?DS,JI:QE:36.511939,13392,i,lzlﬂ??,IEHEl,1@313 " “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 "

HEFE - ti2Em - MEFERSEH:

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