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UNG DUNG NGON NGU R TRONG PHAN TiCH DU LIEU CHUNG KHOAN

Pong Thi Hong Ngoc!, Tran Thi Ngoc Linh?,
Hoang Thanh Hai?
Tom tat
Diz ligu vé th; trirong chiing khoan 12 mét trong nhiing dang diz liéu chudi thoi gian dién hinh béi chiing
lubn bién déng va thuwong khdng cé tinh quy lugt. Bai viét trinh bay cach si dung ngbn ngé R trong viéc
thu thdp va phan tich da liéu chizng khodn, tir dé dira ra mét sé chi sé Ky thudt thuong diroc nhitng nguoi
hoat dgng trong th trieong nay sir dung. Phirong phdp nghién civu chinh trong bai viét 1a tong hop co so
ly thuyét dira trén cac tai liéu thi cap, s dung bé di lidu tir cac nguon ¢d san va thyc hién phan tich so
ligu thong ké bang R. Két qud thu duwoc cia bai viét giiip cac nha dau t chig khoan 6 thém mét phuwong
phap phan tich di liéu mét cach tryc quan, cac chi sé ki thudt duoc tinh toan hoan toan tw déng, tir dé
gilp cho viéc phan tich da liéu cé phiéu theo thoi gian thuee dat duwoc hiéu qua tot nhat.
Tir khod: Thi trueong chiing khoan; gia tri cé phiéu; ngdn ngiz R; quantmod; phan tich dz liéu.
APPLICATION OF R LANGUAGE IN STOCK DATA ANALYSIS
Abstract
Stock market data is one of the typical types of time series data because it is volatile and often irregular.
The article presents how to use R language in collecting and analyzing stock data, thereby providing a
number of technical indicators that are commonly used by people operating in this market. The main
research methods in the article include synthesizing theories based on secondary documents, using data
sets from available sources and performing statistical analysis using R. The results of the article help
stock investors have an additional method of data analysis in an intuitive way; technical indicators are

calculated automatically, thereby helping to analyze stock data in the real time with the best effect.
Keywords: Stock market; stock value; R language; quantmod; data analysis.

JEL classification: C81; C88.
1. Pitvén dé

Déi vai cac nha quan Iy kinh té, thdng tin vé
thi truong ching khoan dong mét vai trd rat quan
trong. Thong tin nay cho phép danh gia “tinh
trang on dinh hay bat 6n” cuia mot nén kinh té dé
tir d6 cac nha kinh té c6 thé dua ra bién phap quan
Iy kinh té vi mé mot cach hiéu qua va phu hop
(Philip Arestis, Panicos O. Demetriades, Kul B.
Luintel, 2001; Nguyén Thi Minh Hu¢, Lé Thi
Huwong Lan, 2019). Bdi voi nhitng nha dau tu,
nhirng ca nhan tham gia thi truong chiing khoan,
day 1a mét thude do quan trong trong viéc thu thap
thong tin vé gié tri doanh nghiép, xu huéng cua
thi truong dé tir d6 dwa ra su lva chon hoidc quyét
dinh dau tu mot cach ding dan. Viéc phan tich
mot cach nhanh chéng va chinh xéac céc thong tin
nay dong vai tro then chét trong viéc hoach dinh
chinh sach kinh t& vi mé cua cac nha quan ly va
quyét dinh gop vén cia cac nha dau tu (Nguyén
Thi Minh Hug, Tran Pang Kham, 2016).

Alexandru & cs (2014) da trinh bay nhiing
khoé khan trong viéc phén tich dir liéu dinh luong
danh cho thi truong chiang khodn stir dung cac
phan mém thdng ké thong thuong, ngudi phén tich
sir dung cac phan mém nay gap phai nhiéu kho
khan trong viéc thu thap dir ligu theo thoi gian
thue, da s6 | cac phadn mém phai tra phi va bi phu
thuoc rat nhiéu vao cac ham tinh toan théng ké
duoc lap trinh san, cac cong cu truc quan dir liéu
ciing rat han ché. Nhém nghién ciru dwa ra phuong
phap tinh toan hiéu qua hon bang ngdn ngir R
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hoan toan mién phi va go6i quantmod khi phan tich
dit liéu ching khoan.

Trong phan tich di liéu dinh lugng, tinh uu
viét khi str dung goi quantmod duoc thé hién rd rét,
dic biét 1a véi cac dang dir liéu mang tinh chudi
thoi gian va lién quan dén thi truong kinh té, tai
chinh (Nicolae-Marius Jula, Nicoleta Jula, 2016;
Mahantesh C. Angadi, Amogh P. Kulkarni, 2015;
(F. R. Johnston, J. E. Boyland, M. Meadows and E.
Shale, 1999). Angadi & cs da chi ra sy chinh xac
ctia viéc &p dung phan mém R va goi quantmod két
hop véi hoc sau trong viéc phén tich dir liéu va xay
dung mo hinh du doan ARIMA danh cho dir liéu
thi truong tai chinh (Mahantesh C. Angadi, Amogh
P. Kulkarni, 2015).

Mot s6 nghién ctiu gan day déu cho thiy cac
nha nghién ciru da tién t6i st dung phuong phéap
phan tich dinh luong bang ngdn ngir R va gdi lénh
quantmod nhur mét cong cu phan tich phd bién va
hiéu qua vé thi truong chang khoan: Akuegbu
danh gia anh huong cua dai dich COVID-19 téi
thi truong ching khoan cua 4 qudc gia bao gom:
Vuong quic Anh, Tay Ban Nha, Phap va Duc
(Akuegbu, 2020). Trong nghién ctru dua ra, He da
lya chon sir dung ng dung R va céac ky thuat dé
phan tich tinh thoi vu caa thi truong ching khoéan
Hoa Ky tur thang 01 nam 1941 t6i thang 12 nam
2020 théng qua goi quantmod (He, 2022).

Nghién ctru cta Schuenemann & cs da su
dung phan mém R danh gia tic dong cua toan cau
hoa 1én thi truong chirng khoan thdng qua viéc sir
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dung phuong phép phén tich dinh luong vé loi
nhuan c6 phiéu hang tir dit liéu cac doanh nghiép
cua Nhat Ban va Trung Quéc trong khoang thoi
gian tir nam 2009 dén nam 2015. Két qua phan
tich bang R cho thay su tién loi va kha ning linh
hoat trong thu thap dir liéu tir cAc nguon khac
nhau, kha nang tryc quan va dua ra cac tinh toan
thong ké mot cach nhanh chong, déng tin cay (Jan-
Hendrik Schuenemanna, Natalia Ribberinka,
Natallia Katenka, 2019).

Ngon ngit R ban dau duogc xay dyung nhu mot
phan mém ma ngu0n mo dung cho phén tich thong
ké va vé& biéu dd. Phan mém nay duoc khai xudng
bai R. Thaka va R. Gentleman vao nim 1966 (Ross
Ihaka, Robert Gentleman, 1996). Y tuéng nay cua
R dugc gidi thong ké hoc ung ho va tap trung phat
trién thanh mot ngdn ngir may tinh da niang va
hoan toan mién phi.

Nghién ctru ciia nhom téc gia Lé Van Tuan
va Phung Duy Quang (2014) da sir dung ngoén
ngit R trong viéc phan tich di liéu co phiéu Viét
Nam thong qua trang cophieu68.com. Trong
nghién cau, cAc tac gia da dua ra cic tham sb
thdng ké phi hop véi dang dir liéu loai nay, dong
thoi, gisi thidu mot sb ham tinh toan xay dung sin
trong ngén ngir R dé dua ra két qua cho cac chi s6
ky thuat. Tuy nhién, nghién ctru chua dua ra dugc
cach Iy di liéu truc tiép va khai thac dit liéu theo
thoi gian thuc ma chi dung lai ¢ viéc phén tich va
xtr Iy dir liéu vai mot file dir liéu dang .csv 6 san.

Nhién ctru cuaa tdc gia Hoang Nhat Quy
(2019) d3 dua ra cai nhin tdng quan hon va gioi
thiéu goi quantmod dé c6 thé lay dir liéu tur
Internet theo thoi gian thuc.
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Hinh 1. Di lidu cé phiéu cua cong ty Apple
(AAPL) trong thoi gian 03/2007 - 02/2022 thu thdp
bang gdi quantmod.

Trong R c6 mot sb thu vién co thé dung dé
khai thac dir liéu tai chinh nhu: tidyquant, tseries,
quantmod. Cac thu vién nay déu c6 mot luong da
dang cac ham khai thac dir liéu va moi mot thu
vién déu hd trg nhiing kiéu dir liéu khac nhau (J.
Ryan, J. Ulrich, W. Thielen, P. Teetor, S. Bronder,
2020), (Ross lhaka, Robert Gentleman, 1996).
Mot chirc nang rat manh cua R 1a cho phép lay
truc tiép cac dit liéu trén Internet, nhat la dit liéu
tai chinh theo thoi gian (FTS - Financial Time
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Series) bang thu vién quantmod. V¢i thu vién
quantmod trong R cho phép tai truc tiép dir ligu
khoang 40000 chudi dir liéu thoi gian tir cac
ngudn nhu Yahoo Finance, Google Finance, ...)
(Mahantesh C. Angadi, Amogh P. Kulkarni, 2015;
J. Ryan, J. Ulrich, W. Thielen, P. Teetor, S.
Bronder, 2020).

Vén dé dit ra ddi voi cac nha nghién ciu moi
tiép can phan tich th truong chimg khoan do 1 phan
mém R va goi quantmod str dung nhur thé nao?

Tai Viét Nam, nhitng nim gan day ngon ngit
R bit dau duoc st dung trong giang day tai mot sb
truong Pai hoc 16n nhu Truong Pai hoc Kinh té
Qudc dan, Trudong Pai hoc Thuong mai, Truong
Dai hoc Pa Néng,... Muc tiéu cua bai viét nay la
gidi thiéu cho ngudi phéan tich dir liéu cac chac
nang cua goi quantmod, phuc vu cho phén tich ky
thuat vé bat ky chudi thoi gian tai chinh nhu ¢6
phiéu, cap ngoai hdi, trai phiéu, hang hoa, v.v.).
Quantmod 1a géi phan tich dir liéu chudi thoi gian
chuyén biét duoc tao ra dé phan tich dinh lugng
bang ngdn ngit R.

2. Phwong phap nghién ciu

Bai viét sir dung phuong phap nghién ctu tai
liéu thtr cAp, phuong phap nghién ciru phan tich
dinh luong dé dua ra dugc cac tinh chat co ban
cua dang dit liéu cb phiéu chirng khoan va cac chi
s6 ky thuat lién quan téi kiéu dir liéu nay. Trong
bai viét c6 sir dung dir liéu cb phiéu theo chudi
thoi gian cua cong ty Apple voi ma 6 phiéu duoc
niém yét trén thi trudong chiing khoan 1a AAPL.
Dit lidu duoc thu thap truc tiép va theo thoi gian
thuc thong qua ngudn cua trang Yahoo Finance
(https:/finance.yahoo.com/). Pay 1a ngudn lay di
liéu chirng khoan va cac thdng tin khac vé kinh té
kha uy tin, duoc cap nhét thuong xuyén theo thoi
gian thuc d6i voi tat ca cac ma co phiéu da duoc
niém yét. Sau khi dit liéu da dugc thu thap, nhém
tac gia s dung go6i quantmod va cac ham tinh
toan, truc quan dir liéu duoc tich hop trong R dé
tién hanh xur ly va phan tich dix liéu.

Goi quantmod trong R khdng nhiing c6 thé
truc quan dit liéu cb phleu Cua cac cong ty nudc
ngoai ma con cd thé lay truc quan cho di liéu cua
bat ky cong ty nao mudn phan tich, véi diéu kién
cong ty d6 c6 md niém yét duoc ding trén cac
nguon trang théng tin dit liéu c¢6 phiéu. Chang han,
méa co phiéu ciia Tap doan Vingroup duoc niém
yét 1a VIC va dugc dang thong tin trén trang
cophieu68.vn (phu luc).

3. Két qua nghién ctu
3.1. Truc quan diz ligu
3.1.1. Thu thap dir liéu

Mi c6 phiéu cua cong ty Apple c6 thé nhan
dugc théng qua Internet hodc qua ngudn Yahoo
Finance. Dé thu thap dit liéu vé bién dong cb phiéu
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ctia cong ty Apple ching ta tién hanh thuc hién
cac 1énh trong R nhu sau:
install.packages("quantmod™)- Cai dit thu

vién quantmod;

library(quantmod) - Tai thu vién quantmod
vao mdi truong R;

Sys.Date() - Hién thi thoi gian hién tai;
getSymbols(Symbols

"AAPL",

SIc

"yahoo") - Lay di lidu ¢b phiéu cua APPLE thong
qua ma AAPL va nguon dit liéu tir Yahoo Finance;

-

AAPL.Open AAPL.High AAPL Low
2007-01-03 3.081786 3.092143 2.925000
2007-01-04 3.001786 3.069643 2993571
2007-01-05 3.063214 3.078571 3.014286
2007-01-08 3.070000 3.090357 3.045714
2007-01-09 3.087500 3320714 3.041071
2007-01-10 3.383929 3.492857 3.337500

AAPL <- data.frame(AAPL)

- Chuyén dbi

thanh dir liéu cu trac dataframe;
fixX(AAPL) - Hién thi dir liéu thu thap duoc;
str(AAPL) - Xem cdu trac dit liéu cua cac
bién trong dit liéu AAPL;
head(AAPL) - Hién thi 6 dit liéu d4u tién cta

tap dit liéu;

tail (AAPL) - Hién thi 6 dir liéu gan nhat ciia

tap dir ligu.

AAPL Close AAPL Volume AAPL Adjusted
2.992857 1238319600 2.562706
3.059286 247250400 2.619588
3.037500 234741600 2.600933
3.052500 797106800 2.613777
3.306071 3349298400 2.330903
3.464286 2952880000 2.966379

Hinh 2. Hién thi 6 dit liéu dau tién ciia cé phiéu APPLE trong thoi gian tir 03/2007 - 02/2022.

2022-02-03 174.48 176.24 172.12
2022-02-04 171.68 174.10 170.68
2022-02-07 172.86 173.95 170.95
2022-02-08 171.73 175.35 171.43
2022-02-09 176.05 176.65 174.90
2022-02-10 174.14 175.48 171.55

Nguon: Nhém tac gia phan tich

172.90 89418100 172.6800
172.39 82391400 172.3900
171.66 77251200 171.6600
174.83 74829200 174.8300
176.28 71285000 176.2800
172.12 90558600 172.1200

Hinh 3. Hién thi 6 dit liéu gan ddy nhat cia c¢é phiéu APPLE tqi thoi diém truy cdp ngay 10/02/2022

Quan sét cac bién s cua tap dir liéu ¢b phiéu
AAPL, dir liéu nay 1a mot tap dir licu chudi thoi
gian, gdm 6 bién s6 mo ta:

- AAPL.Open - Gia mé cua caa phién giao
dich.

- AAPL.High - La gia cao nhét trong mot
phién phién giao dich hodc trong mét chu ky theo
ddi bién dong gia.

- AAPL.Low - La gia thap nhit trong mot
phién phién giao dich hodc trong mét chu ky theo
ddi bién dong gia.

- AAPL.Close - Gia dong ctra 1a gia thuc hién
tai 1an kh6p 1énh cudi cung trong ngay giao dich.

- AAPL.Volume - Khéi lwong giao dich.

- AAPL.Adjusted - Gia dong ctra hi¢u chinh.

Ngoai ra ching ta c6 thé chi tiét hoa dit ligu
thu thdp dugce theo chu ky, theo khoang thoi gian,
hodc phan tich mot bién sé nhu chi phan tich gia
dong cura, gia mo cua,... hodc liy nhiéu gia tri o
phiéu cua nhiéu cong ty cung mot luc bang cac
1énh nhu sau:

Open <- Op(AAPL); Close <- CI(AAPL);
High <- Hi(AAPL); Low <- Lo(AAPL); AdjClose
<- Ad(AAPL); Volume <- Vo(AAPL).

Nhirng n61 dung nay cho phep nguoi sir dung
lay gié tri ctia c¢6 phiéu theo timg bién riéng biét
nhu gid mo ctra; gia dong cwa; gid tri cao nhét cb
phiéu; gia thap nhat; gia dong ctra hiéu chinh; khéi
luong c6 phiéu giao dich va gan cho timg d6i
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Nguon: Nhom tdc gia phan tich
tuong c6 tén lan luot 1a Open; Close; High; Low;
AdjClose; Volume.

getSymbols("AAPL",  from='year-month-
day',to="year-month-day") - Noéi dung nay cho
phép phan tich gia tri c¢6 phiéu trong mot thoi gian
nhét dinh;

AAPL <- last(AAPL,'1 year’) - Lay gia tri cd
phiéu trong ndm gan day nhat;

AAPL <- first(AAPL,'3 years') - Lay gia tri
¢b phiéu trong ba nim dau tién;

getSymbols(c("AAPL""GOOG")) - Ly
dong thoi gia tri ¢6 phiéu ctia cong ty APPLE va
cong ty GOOGLE;

stocklist <- ¢("AAPL" "GOOG") - Liy dong thoi
gia tri cO phiéu clia cong ty APPLE va cong ty
GOOGLE va gin cho mot d6i tugng c6 tén 1a stocklist;

getSymbols(stocklist) - Lay dit liéu c¢b phiéu
stocklist;

WeekVoYa<-apply.weekly(Vo(AAPL),sum)
- Phan tich dit liéu c6 phiéu bién dong theo tuan;

MonthVoYa<- apply monthly(Vo(AAPL) sum)
- Phén tich dit liéu c6 phiéu bién dong theo thang;

QuarterVoYa <-
apply.quarterly(Vo(AAPL),sum)
- Phén tich dit liéu c¢b phiéu bién dong theo quy;

YearVVoYa <- apply.yearly(Vo(AAPL),sum)
- Phén tich dit liéu c¢6 phiéu bién dong theo nim;

WeekAveVoClYa<-  apply.weekly(Vo(AAPL),
mean) - Phén tich dir liéu cd phiéu bién dong theo gia
tri trung binh theo tuan.
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3.1.2. Phdn tich truc quan dir liéu

Thu vién quantmod hd trg truc quan dir liéu
rat hiéu qud voi dir liéu & dang chudi thoi gian.
Biéu do duong 1a loai biéu do pho bién trong céc
nganh khoa hoc vi tinh tryc quan va d& hiéu. Day
1a loai biéu d6 co ban nhét dugc sir dung trong tai
chinh. P6i v6i ching khoan, biéu do duong mo ta
gia dong ctra ciia chirng khoan theo thoi gian, cé
thé duoc str dung cho bat ky chu ky thoi gian nao
(theo ngay, theo tuan, theo thang,...) nhung chiung
thuong dugc sir dung dé mo ta su thay doi vé gia
theo ngay. Biéu d6 duong phd bién véi cac nha
dau tu vi gia dong cira 1a mot phan dir liéu phd
bién lién quan dén ching khoan.

Gia sir ching ta muén truc quan dir li¢u cua cé
phleu cong ty APPLE dé xem bién dong cua  gid co
phiéu theo thoi gian véi gia mé ctra cua gia ¢b phiéu
AAPL tir ngay 03/01/2007 dén ngay 20/10/2021 va
str dung biéu d6 dudng thong qua cau lénh:

chartSeries(AAPL, theme = "white™)

AAPL [2007-01-03/2022-02-10]

| .mr

Jan032007 Jul012011 Jan042016 Jul012020
Hinh 4. Gid c6 phiéu APPLE mé td bang
biéu do dwong trong thoi gian tir 03/01/2007 -
20/10/2021. i
Nguon: Nhom tac gia phan tich
Trong biéu do duge mo ta trong Hinh 4, truc
X biéu dién chiéu thoi gian, truc y biéu dién
khoang gia cua cd phleu Apple, tham s6 theme dé
sir dung cho nén biéu do6 1a mau trang Uu diém
ctia dang biéu d6 nay chinh 1a sy don gian, cic nha
phan thich c6 thé d& dang nhan biét duoc xu
huéng ctia gia ngay khi nhin vao biéu do. Biéu do
gi4 c6 phiéu APPLE trén cho thiy duoc xu huéng
tang manh cta cd phiéu nay bit dau tir nira cubi
thang 2/2019 va trude d6 la giai doan gia di ngang.
Tuy nhién, loai biéu dd nay khong thé hién
duoc mirc d6 bién dong cua gia trong mot phién
giao dich, boi vi biéu dd duong thuong chi hién
thi gid dong cira, chiing giam nhiéu tir nhfrng thoi
diém it quan trong hon trong ngiy giao dich,
chang han nhur gid mé ctra, gia cao va gia thap. Do
do6 trong diéu kién thi truong phuc tap, dao dong
gia trong phién giao dich cao diém thi st dung
biéu d6 duong khong mang lai hiéu qua phan tich,
dan den khong c6 nhidu co s quan trong cho viéc
ra quyét dinh dau tu.
Biéu d6 dang thanh (Bar chart): Dang biéu do
nay cung cap thém thong tin vé bién dong cta gia
chimg khoan trong mot phién giao dich. Mdi

thanh trén biéu dd thé hién thong tin cua ching
khoan trong phién giao dich (hoac trong mot
khoéng thoi gian) nhu sau: thanh doc thé hién gia
murc gia thap nhat va gia cao nhat tai thoi gian giao
dich tuong tmg, thanh ngang trai cho biét gia mo
clra, thanh ngang phai cho biét gia dong cira
(Omer Berat Sezer, Murat Ozbayoglu, 2019).

Gia cao nhat (high)

Gia dong (close)

Gid m& (open)

Gia thap nhat (low)
Hinh 5. Cdu triic mé ta dit liéu vé gid cé
phiéu trén biéu d6 thanh.
Nguén: https://knowledge.sapp.edu.vn/
Pé v& dugc biéu dd thanh trong R, sir dung
cau lénh sau:

chartSeries(AAPL, type = "bar", theme =
chartTheme (‘white"))
AAPL [2021-05-03/2021-08-31]
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Hinh 6. Gid ¢é phiéu cia cong ty APPLE
mé ta bang biéu do thanh trong thoi gian tir
05/2021 - 08/2021.
Nguon: Nhom tdc gia phan tich

Biéu db thanh tai Hinh 6 cung cip cac thong tin
lién quan dén gia tri c6 phiéu APPLE trong giai doan
tir thang 05/2021 dén thang 08/2021, phan dudi cling
cta biéu do thé hién khdi luong giao dich chimg
khoan Volume. Cac thanh duoc thé hién bfmg mau
sic khac nhau thé hién gia ting hay giam vao thoi
gian giao dich ndo d6. Chéng han, mau vang biéu thi
thanh giam so véi thanh trude, trong khi mau xanh
cho biét sy tang so voi thanh trudc do.

Tuy nhién, biéu d6 thanh khong don gian dé
c6 thé doc hiéu, dic biét 1a ddi voi cac nha dau tu
moi tiép can dang biéu do nay.

Biéu d0 nén (Candlestick Chart) duoc nguoi
Nhat Ban sang tao va ap dung dau tién trén thi
truong ching khoan ctia ho. Vi nhiéu wu diém,
loai biéu d6 nay dang dan tré thanh loai dugc st
dung phd bién nhit trén hau hét cac thi truong
ching khoan hi¢én dai (Tsung-Hsun Lu, Yung-
Ming Shiu, Tsung-Chi Liu, 2012). Bleu donén tao
ra boi cac chuyén dong 1én va xuong cua gia b
phiéu. Cac nha giao dich c6 thé dwa vao biéu dd
nén dé dua ra quyét dinh giao dich dya trén tan
sudt xuat hién cua cac hinh, tir d6 gitp du bao
hudng ngén han cia gia cd phiéu do.
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Gia m& Gi4 déng

Gid déng Gid mér

Hinh 7. Cdu triic mé td dir liéu vé gid cé
phiéu trén biéu d(‘; nén.
Nguon: https://knowledge.sapp.edu.vn/

Trén biéu d6 nén ciing chira dung bon thong
tin nhu biéu do thanh trong suét khoang thoi gian
ma nha giao dich lya chon khéao sat. Than nén 1a
mot phan rong, dai dién cho pham vi gia gitta mo
va dong ciia giao dich ngay hom d6. Khi phan than
duogc to6 mau hodc c6 mau den, nghia la gia dong
ctra thip hon gid md cira. Néu phéan than tréng,
diéu d6 c6 nghia 1a gia dong cira cao hon gia mo
ctra. Bong nén cho thiy gia cao va thap cia giao
dich ngay hom d6. Néu bong trén cua nén giam
ngan, diéu d6 cho thay mic mé cira cia ngay hom
d6 gan voi mirc cao nhat trong ngay.

Dé vé& dugc biéu dd nén trong R st dung thur
vién quantmod, chiing ta thyc hién cau l1€nh sau:

chartSeries(AAPL ,type="candlesticks",
subset="2022-01',theme=chartTheme('white"))

AAPL [2022-01-03/2022-01-31]
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Hinh 8. Gia co phzeu APPLE trong giai doan
thang 01/2022 mé ta bang biéu do nén.

So v&i biéu do thanh, khi nhin vao biéu do
nén, su bién dong cua gia duoc thé hién 13 rang va
dé nhan biét hon. Do d6, cic nha dau tu dé dang
nhan the”iy su khac biét va mbi quan h¢ gilta cac
mirc gia dong, gia md, gia cao nhét va gia thp
nhét bai ching duoc minh hoa r6 rang va truc
quan hon bang cach ma héa mau sic ciia nén, do
rong cua than, giap lam ndi bat sy khac biét cia
gi4 gitra thoi diém mo cira va dong cira.

3.2. Mt 56 chi sé ky thudt thong ké
3.2.1. SMA — Simple Moving Average

Puong SMA thuong dugc goi 1a duong trung
binh dong gian don — cbng cu chi bao phan anh
bién dong gia cd phiéu. Pay duoc xem 1a cong cu
co ban nhat danh cho cac nha dau tu néu mudn st
dung dé phan tich k¥ thuat. Ban chit cia duong
SMA la s6 trung binh cong clia gia, thuong la gia
dong cira thi truong, trong khoang thoi gian nhat
dinh sau khi di loai bo cac yéu t6 bat thuong (F.
R. Johnston, J. E. Boyland, M. Meadows and E.
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Shale, 1999). Do d6, duong SMA duoc danh gia
mang lai hidu quéa cao cho cac nha dau tu khi co
nhu cau xac dinh sy bién ddi vé gia. Puong trung
binh dong thuong dugc dét tén cho khoang thoi
gian st dung cho tinh toan, chang han nhu, SMA
10 chinh la dudng trung binh dong tinh theo gia
doéng cura cua 10 ngay trude do va cac duong trung
binh dong khéc cling c6 y nghia tuong tu .

Céc nha dau tu s& phan loai cac duong SMA
theo thoi gian nhu sau:

- Buong trung binh dong phu hop cac nha
dau tu yéu thich phan tich bién dong ngin han:
SMA 10, SMA 14, SMA 20.

- Puodng trung binh dong phu hop cac nha
dau tu yéu thich phan tich bién dong trung han la
SMA 50.

- Puodng trung binh dong phu hop cac nha
dau tu yéu thich phan tich bién dong dai han la
SMA 100, SMA 200.

Cach tinh dwong SMA
Ai+A4, ++ A
SMA=—"""2 - n (1)

trong do: A;(i=1,2 ...,
tai giai doan i;

n. téng sb giai doan xét sy bién dong.

Dé tinh toan gia tri SMA trong R, st dung ct
phap sau:

sma <-SMA(Close,n=20) - Tinh toan gia tri
SMA 20 v&i gia tri ¢d phiéu dong cira;

tail(sma,n=5) - Thong ké ra 5 gia tri gin day
nhét cia SMA 20.

> tail(sma,n=5)

n): la mic gia dong cua

SMA
2821-19-14 143 .1866
2821-19-15 143 .1256
2821-1©-18 143 .3855
2821-19-19 143 .5726
2921 -1e-20 143 .7425

Hinh 9. Liét ké 5 gid tri gan ddy nhat img véi
SMA 20 tinh tai thoi diém truy cdp la ngay
20/10/2021.

Nguon: Nhém tac gia phan tich

Thu vién quantmod trong R cho phép truc
quan dir liu ung véi cac duong SMA khac nhau.
Hinh 10 biéu dién gia tri c6 phiéu APPLE trong
giai doan tir thang 05/2021 dén thang 08/2021 c6
bd sung thém 2 duong SMA 30 mau xanh da nudc
bién va SMA 200 mau do twong umg. V& céac
dudong SMA trong biéu db ta thuc hién cau lénh:

chartSeries(AAPL,subset="2021-05::2021-
08', theme=chartTheme(‘'white’))

addSMA(n=30,on=1,col = "blue™)
addSMA(n=200,on=1,col = "red")

Theo biéu dd trong Hinh 10, ta c6 thé thiy,
SMA 200 kha “min”, c6 khoang cach véi duong
gi4 va dudng nhu khong anh hudng dén bién dong
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ctia gia. Trong khi d6, SMA 30 gin gia hon SMA
200, c6 chuyén dong theo ting nhip bién dong ctia
gia. Ca 2 duong SMA déu di 1én trong cac thoi ki
cubi biéu thi xu huéng di 1én. Theo Iy thuyet gia
giao v6i cac duong SMA dugce sir dung dé kich
hoat cac tin hi€u giao dich. Khi gid vuot qua
duong SMA, c6 thé muén mua hodc ban; khi
chung cat xubng dudi duong SMA, c6 thé mudn
mua nge"ln han hoac thoat 1énh mua.
AAPL [2021-05-03/2021-08-31]
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Hinh 10. Duong SMA 30 va SMA 200.
Nguon: Nhém tdac gid phan tich

Ngoai ra, SMA Giao nhau SMA la mét tin
hiéu giao dich pho bién khac. Khi SMA trong thoi
gian ngén vuot 1én trén SMA dai han, ¢6 thé mudn
mua dai han. Con néu cac nha dau tu mudn mua
ngan han thi quan sat thoi diém khi duong SMA
ngan han cat xudng dudi duong SMA dai han.
Trong truong hgp hinh 10, khéng cé su giao nhau
gitra hai duong SMA.

3.2.2. Bollinger Band

Bollinger band 1a mot cong cu phan tich k¥
thuat xac dinh boi duong trung binh don gian
(Simple Moving Average - SMA) ¢ gilra, dai trén
va dai dudi. Dai Bollinger bands s& tu
diéu chinh mé rong trong cac giai doan thi trudng
bién dong va thu hep trong cac giai doan thi trudng
it bién dong hon. Bollinger bands dugc phat trién
va s¢ hitu ban quyén boi mot nha phén tich k¥ thuat
nbi tiéng tén 1a John Bollinger (Camillo Lento,
Nikola Gradojevic, Chris Wright, 2007).

Bollinger Bands 1a mot chi bao phé bién trong
thi truong chimg khoan. Gia ¢d phiu cang di
chuyén dén dai trén cia dai Bollinger Bands, thi
truong cang mua qua nhidu va gia cang di chuyén
dén dai thap hon, thi trudng cang ban qua muec.

Ddi Bollinger Bands siét chat (thu hep): Siét
chat 1a khai ni€ém quan trong cua Bollinger Bands.
Dai Bollinger siét chit khi khoang cach giira dai
trén va dai dudi voi duong SMA dugc thu hep.
Bollinger Bands siét chat cho biét c6 phiéu dang
trong giai doan bién dong thap. Cac nha dau tu
cho rang day la mot dau hiéu cho biét gia s& di
bién dong manh trong tuong lai va c6 thé xuit hién
thém nhiéu co hoi giao dich. Nguoc lai, cac dai di
chuyén rong ra, c6 kha nang bién dong s& giam.
Tuy nhién, nhitng dién bién nay khong phai 14 tin
hiéu giao dich, vi né khong cho biét gia s& bién
dong theo hudng tang hay giam.

Biit pha: Khoang 90% bién dong gia xay ra
gitra dai trén va dai dudi. Bat ky khi ndo gia vuot
qua dai trén hoac dai duoi déu 1 sy kién 16n. Tuong
tu nhu khi siét chat, but pha khong phai 1a mot tin
hiéu giao dich. Sai 1am ma hau hét moi nguoi mic
phai 1 tin ring gia cham hodc vuot mdt trong cac
dai 1a tin hiu d€ mua hogic &€ ban. Sy burt pha khong
cung cp cac manh mdi vé hudng va mirc do ciia sy
di chuyén gi4 ¢6 phiéu trong twong lai.

Tinh todn va tryc quan dai Bollinger Bands
voi quantmod cé thé thuc hién nhu sau:

chartSeries(AAPL,subset="2021-05::2021-
08', theme=chartTheme(‘'white"))

addBBands(n=20,sd=2)
AAPL [2021-05-03/2021-08-31]

150
145
140
135
130
125

Boll;nger Bands t20ﬁﬂéﬁa@&d{{£&{ﬁ€1

120
60

May 03 2021 Jun 14 2021  Jul 26 2021

Hinh 11. Gid c6 phiéu trong thoi gian tir
05/2021 - 08/2021 dwoc mé ta qua dai Bollinger
Bands.

Nguén: Nhém tac gid phdn tich
4. Két luan

Muc dich cuia bai bao nham gidi thiéu vé ngon
ngit R dung trong phan tich dit liéu ching khoan.
Céc dit lidu chimg khoan ludn bién dbi va c6 nhiéu
thong tin can khai thac, dy doan. Ngon ngit R va
thu vién quantmod dugc stir dung nhu mét cong cu
trg giup phén tich thong ké va truc quan dit liéu
hiéu qua. Ttur d6 dua ra cac nhan xét, du doan vé gia
tri twong lai cia mdi loai ¢ phiéu khac nhau.

Phan 3 ciia bai viét da trinh bay vé cach truc
quan dir liéu ¢ phiéu va phén tich mét s chi sd
ky thuat chimg khoan co ban, ap dung vao co
phiéu cua cong ty APPLE. Tuy nhién, viéc danh
gia théng qua céac chi s va biéu db thong ké nhu
vay chua du dé mang lai cai nhin toan dién va
phan tich mot cach hiéu qua gia tri ciia cac co
phiéu trén thi truong ching khoan hién nay, do d6
nhom tac gia dé xudt mot s§ cac phuong phap va
hudéng nghién ctru méi nhu sau:

- Phén tich thém mét s céc chi sé ki thuat
chuyén sau vé c6 phiéu nhu Momentum, chi bao
ROC, chi bso MACD nham goép phan dénh gia
hiéu qua hon nira cdc phép phan tich thong ké gia
trj ¢b phiéu.

- Tryc quan dir li¢u dong theo chudi thoi
gian két hop voi phan mém tryc quan Power BL

- Tim hiéu thém céc thudt toan vé tinh toan
hé s rai ro cia gia ¢ phiéu trén thi trudng
ching khoan.
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