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ABSTRACT
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Information technology is changing rapidly, and transactions are also changing
under the influence of information technology. The demand for investment are
analyzed through the R language. The goal is to deliver a research that can be used in
practice. The research process is as follows:

(1) Use the quantmod package to obtain stock market information and draw a K-line
of market trends.

(2) Calculate 20-day and 60-day moving average, and present the timing of golden
cross and death cross.

(3) Conduct back-testing according to the 20-day and 60-day moving average and
draw a break-even chart for investors as a reference.

We used the historical prices of Chunghwa Telecom Co., Ltd. stock (Taiwanese
stock code: 2412.TW) for the research. In the process, we used the 20-day moving
average and 60-day moving average for 10-year back-testing. Although the
cumulative return has increased by 20%, the annualized return is only 1.84%. This
trading method is not as good as expected; however, it can be used as a trading
reference. It also proves that the stock is in a bull position in long term which is
suitable for risk-averse investors.
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Data
2412.Tw an|‘xts® pbject on 2007-01-02/2020-06-04 containing:
AAPL An|‘xts® pbject on 2007-01-03/2020-06-04 containing:
cht An|‘xts® pbject on 2010-01-04,/2020-06-04 containing:
GOOG An|fxts® pbject on 2007-01-03/2020-06-04 containing:
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T EPFREF D 208 #&—ET&»’«L%’” GUI = 45 £ "‘/‘é%’%ifi’ﬁiﬁ/\iﬁ
install.packages(“quantmod™) » 12 g 4% % package » i% = PE *
console »# ¢ » & FpF g MMz d T ¥ L4E 0 2L A theme F h &

> install.packages("quantmod”)
WARNING: Rtools is required to build R packages but is not currently installed. Please download and install the appropria
te version of Rtools before proceeding:

https://cran.rstudio. com/bin/w nco.,;/R ools/

Installing package into ‘C:/uUsers/w7913/Documents/R/win-library/3.6’

(as ‘1ib' is unspecified)

trying URL 'https://cran.rstudio.com/bin/windows/contrib/3.6/quantmod_0.4.17.zip"
content type ‘application/zip’ length 965491 bytes (942 KkB)

downloaded 942 kB

package ‘quantmod’ successfully unpacked and MD5 sums checked

The downloaded binary packages are in
c:\uUsers\w7913\Apppata\Local\Temp\Rtmp68wIo6\downloaded_packages

W 4-1 % % quantmod % i

>

jﬁq—,

» J} é library(quantmod)#- quantmod % i 51 i& 3 ;8 & o

> library(quantmod)
Loading required package: xts
Loading required package: zoo

attaching package: ‘zoo’
The following cbjects are masked from ‘package:base’
as.Date, as.Date.numeric

Loading required package: TTR
Registered 53 method overwritten by 'quantmod':
method from
as.zoo.data.frame zoo
version 0.4-0 included new data defaults. See ?getSymbols
warning messages:

1: package ‘quantmod’ was built under R version 3.6.3
2: package ‘xts’ was built under R version 3.6.3

3: package ‘zoo’ was built under R version 3.6.3

4: package ‘TTR' was built under R version 3.6.3

>

(% 3 3)
v ET EAR G

ok 2412 TW) AL i enfr g TR ©

3
N
)
ETIAS
ot
—
=
)/
A

p 4 getSymbols("2412. TW")#i B~ (% &

> getsymbols('2412.Tw")

‘getsymbols’ currently uses auto.assign=TRUE by default, but will

use auto.assign=FALSE in 0.5-0. vou will still be able to use
‘loadsymbols' to automatically Toad data. getoption(’getsymbols.env')
and getoption("getsSymbols.auto.assign") will still be checked for
alternate defaults

This message is shown once per session and may be disabled by setting
options("getsymbols.warningd.0"=FALSE). sSee 7getsymbols for details.

[1] "2412.Tw"

warning message:

2412.TW contains missing values. Some functions will not work if objects contain missing values in the middle of the se
ries. consider using na.omit(), na.approx(), na.fi11(), etc to remove or replace them.

W 4-3 B~ 2412.TW % fE g A
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;Spﬁﬁ»head(zszW)Bx 6% F > X f - T TR R S
PEg g 6 B

> head("2412.Tw")
2412.TW.0Open 2412.Tw.High 2412.Tw.Low 2412.Tw.Close 2412.7Tw.volume 2412.Tw.Adjusted

2007-01-02 74.9445 75.3155 74.3261 75.3155 5696580 40.62055
2007-01-03 75.3155 75.5628 74.8208 74.8208 6307072 40.35373
2007-01-04 75.1918 75.3155 74.6971 75.1918 2762174 40.55383
2007-01-05 75.4391 75.4391 73.9551 74.2024 5780674 40.02020
2007-01-08 74.2024 74.4498 73.5841 73.7077 4953477 39.75340
2007-01-09 74.2024 74.8208 74.0788 74.6971 3272400 40.28701

>

W 4-4 % 6L FH

md 2 Iw kg
2412.TW.Open — B 4 i
2412.TW.High — % %

2412. TW.Low — 5 % i}
2412.TW.Close — {z¥# #
2412.TW.\olum — = % &
2412. TW.Adjusted — & & & &

I N e

R KW
(% 2 5)
* quantmod % Bl# it & 1Y KAE ﬂi%] »dp 4 chartseries("2412.TW")
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7 & B NA FTH Fif I = NG S
ind<-apply('2412.TW", 1, function(x) all(is.na(x)))
2412 TW' <- 2412 TW' [lind,]

(% % 8)
it E 20 p 2 60 P P HIBIAILTEENASF LA

ok - B EH o MA (5460 p L“}%‘i) BT g Ris i MA (B]40 20 p 2
W) BRI AL 2 R EF AR R A GARR R R 2
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1. ma_20<-runMean('2412.TW"[,4],n=20)

WP 241ATW[AI & £ 7 R E G U F Ry Ep 'rfvv]’zg i3

(2412.TW.Close) > [4]sh& L2 > Flade i 3c s 4 Ttk i T o

runMean iz B S B g 12 n=20 £ 7 B iE2 20 X 0T 5% Flpt o ma_20

- BERAE? > - FFEATEE 20 X afcE T 5o

2. ma_60<-runMean(2412.TW[,4],n=60)

FP L ptdp 4 AR HEMGEE 2 N kA T4 60 X e Lo

AT A o

3.addTA(ma_20,on=1,col="blue")

WP 20 poFos(ma 20) A 0 F S ME4 TP B K AE L o

4. addTA(ma_60,on=1,col="red")

WP D60 p osm(ma_60)@ A 0 F iz d ARiES TP B KRB o
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quantmod “f TR ﬁﬂﬁﬁ Tz b Bk ® ¥ chy § AR - R A
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(=) tidyquant & #

# % quantmod PF - F g i *  getSymbols() i ficF & T - K E 0 @
tidyquant & # e1tq_get() & # & & quantmod % i 1 getSymbols() & #c i i tq_get()
ST R - AT SRR E T 220 tibble RUREE TR 0 R
FOF g { v i o FIP AT ? 2017/06/01 = 2020/06/4 B DL
PR ETRZ izfﬁ‘v%ﬁ#pﬁszﬁ% BT L P &tg_get() B h
Pl -

L X EfFANEE  Fp b TR

2. get: FTALTF KIR 0 AGK L E-Hc s stock.price - 7 Yahoo
Flnance TRRELR [ S

3. from: q""f;\%dzpﬂ °

4. to: FHTFELD o

S\

tq_get() < w7 P F RRARE 7 0 ' 0 R TR 4 5 A Sy

- (Morningstar) ~ 3% ] 3% & 7L (Yahoo Finance) 2 .5 7 # (FRED)EE IR 5 L4
S fcp hget S8k B o AFF & Yahoo Finance & T LR L N1 G 1
4 (2317.TW) ~ & £ & (2330.TW) % c' 75 (2412.TW) 2 4 # 4 i 45 B ("TWI)
AN B2 AT

1. install.packages("tidyquant™)

##% 3 tidyquant

2. library(tidyquant)

#HEE ~ tidyquant & 3

3. stockData <- c("ATWII", "2317.TW", "2330.TW", "2412.TW") %>%

tg_get(get = "stock.price”, from = "2017-06-01", to = "2020-06-04")

o

4. stockData

HHELE TN

Pl ™ 2%
> stockData
symbol date open  high Tow close volume adjusted

ATWII 2017-06-01 10064. 10100. 10060. 10087. 1983100 10087.
ATWII 2017-06-02 10118. 10153. 10117. 10153. 2100600 10153.
ATWII 2017-06-03 NA NA NA NA NA NA
ATWII 2017-06-05 10165. 10227. 10165. 10227. 2208100 10227.
ATWII 2017-06-06 10213. 10222. 10190. 10206. 2078600 10206.
ATWII 2017-06-07 10216. 10242. 10183. 10210. 2239900 10210.
ATWII 2017-06-08 10216. 10236. 10211 10226. 1756200 10226.
ATWII 2017-06-09 10239. 10268. 10199. 10200. 2205300 10200.
ATWII 2017-06-12 10137. 10159. 10110. 10110. 1800300 10110.
ATWII 2017-06-13 10110. 10147. 10110. 10128. 1635400 10128.

W 411 5 W E TR

M e S AR AR RRT 0T SRR R R ey 0 I S tibble TR H
;% » 27 quantmod % i ¢ getSymbols() S B vt > i (5 o
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BEFPR O HRERR

ARG R FELERIZER éﬁiiz‘tﬁ PREAE R R s F R - B
VW RS BRET AL Tap 3 F &K S 100% 0 410 £ A 2010 #
Bdofir » T BPEFRFEIDAETE £ E%‘E:ﬁ’;@« LR EFETE Aot
HhRw LT E¢RFT A& ”Lr'/i:‘ﬁﬁi“%f]ﬁ ;¥ 20MA < * 60MA ¥ 5 >
B F i€ F 20MA |3t 60MA FER| 3 £ 0 Kt w pldp £ 40T

1. Position<-Lag(ifelse(ma_20>ma_60,1,0))
f23 t position i - BRER A 0P FH = 4o% 20ma =+ 3t
60ma-> ki 1; FRIKES Ocd 308 p T AEFAPFTNIE
M h o ke AN ARS R - % o
2. cht<- ROC(CI(‘2412 TW‘))*Position
f2s t ROC 3+ ¥ Iog(* T W /pF = <& %) > %+ poistion
%o & 1R#F7 ’?OEJ
3. cht<-cht['2010-01-01/2020-06-04']
fRgh o od ez ix 2§ 20ma>60ma 2 {5 4 § 2 A o At E
2010-01-01 B 4p > i3+ 3] 2020 & e AL » 2/ & 5L p ifvv@ii%é T+ 0N
FERRE®R B it 3 A7 7o
4. cht<-exp(cumsum(cht))
fER D cumsum 3R B R iE 0 THRE - S B2 weiE R Arde koo B
exp “}'&K'QP 'r: hi #F_w- °
(@ * B 5 - log(a)+log(b)=log(ab) - exp(log(ab))=ab)
5. plot(cht)
fee D BRI ERE N R e
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cht 2010-01-04 / 2020-06-04
12
11
10
09

r T T T T T T T T T T T T T T T T T T 1
—Ho042010 —Ho032011 —Fo022012 —F 022013 —H 022014 —Ho052015 —FH 042016 —F 032017 —Fo022018 —F 022019 —H 022020

W 51 R34 & W

d FPRT Avo flr AP F 2 {uEETRF 0 & 2010 £ B 4% S 7] 2020 £ 6
P F A 10 2 BRI 20% 0 2t % B ReEBEAR A R NZER VT g (TS
- BhHEEEY L BPY ETERGF IR E RS S LT
PEMESEEFEYRE -
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PR CBWREALEY

PH(FLR)EAFLARET PRE P E R PR RE S PRE A
B0 2412TW # ZEF iy U2 P FauEBEFA 0 DL ELET %

ALY AFTE P DMK (P 20 2 - K p 60 2 ) i 10 & v

ﬂ’aﬂﬁwww472W®m# ﬂﬂﬁﬁi@‘ﬁjLM%oﬁi%%ﬁ
Y BA o R TR - B R 2 B AMRE DALY S
B i £ & RARRE I REF o

Eﬁbg{gﬁﬂ”"jﬁic’ y R IANPEER v A 4 gﬁfr%ﬁtﬁamﬂ , ﬁ;;«ﬁ CEES
NEZEHFE Y o W EFAK K parmwffw E o Blde L RS Y R E B
PRI R Dkl 15 s A wxgz{wwwcm/a oft
B {Igng’/r%a‘feq‘m’ A K HpF Hb#};ra’ PE N TR RSN LR R
FEFHRT » ¥F BNRFT A ART hg i éf?ii—?f;% TR FE e ¥T

o
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[1] MBA %2 (2014/09/18) > [*< & ) #2~p
https://wiki.mbalib.com/zh-tw/%E8%82%A1%E7%A5%A8

[2] P47 %38 (2021/07/16) > [ - B im v Lk ] #78~p
https://www.yumushijia.cn/big5/price 289435

[38] ‘afA 7 4#(2021/11/05) - [«= 4 ) #2p
https://zh.wikipedia.org/wiki/%E7%9F%AD%E5%80%89

[4] A #1(2021/08/09) » [£ £ ) 5§
https://zh.wikipedia.org/wiki/%E9%95%B7%E5%80%89

[5] A F 4(2021/05/12) » [K 5] > #2~p
https://zh.wikipedia.org/wiki/K%E7%BA%BF

[6] #F - % ¥(2021/09/16) - [[ 3242 & i% - ﬁ-ﬁ o] ] #Eep
https://www.cmoney.tw/learn/course/technicals/topic/485

[71 MITRADE = % T 5(2020/12/21) > [P3] % £ 2% 2KD & £ 2 2 frv= 2R
Rk~ 2872 o r A7)
https://www.mitrade.com/zh/forex/basics/technical-analysis/golden-cross-0123

[8] kT 4(2021/09/26) > [ fhil i 1+ #5 f
https://zh.wikipedia.org/wiki/%E5%B8%83%E6%9E%97%E5%B8%A6

[9] Scribd # =% 3 4 > [R Language Application] > fg2~ p
https://www.scribd.com/presentation/519427065/R-lanquage-application

[10] %< - (2016/06/27) > [R Quantmod p47% % i i¢ * it ] > $#5~ §
https://hdl.handle.net/11296/9z34wc

[11] & 7 5=(2018/06/07) > [ Tidyquant & ¢ 4 %2 ) > 3B~ §
https://bap.cm.nsysu.edu.tw/rmarkdown/tidyguan.html
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https://www.yumushijia.cn/big5/price_289435
https://zh.wikipedia.org/wiki/%E7%9F%AD%E5%80%89
https://zh.wikipedia.org/wiki/%E9%95%B7%E5%80%89
https://zh.wikipedia.org/wiki/K%E7%BA%BF
https://www.cmoney.tw/learn/course/technicals/topic/485
https://www.mitrade.com/zh/forex/basics/technical-analysis/golden-cross-0123
https://zh.wikipedia.org/wiki/%E5%B8%83%E6%9E%97%E5%B8%A6
https://www.scribd.com/presentation/519427065/R-language-application
https://hdl.handle.net/11296/9z34wc
https://bap.cm.nsysu.edu.tw/rmarkdown/tidyquan.html
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