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MO PAU

Trong cudc séng hién dai ngay nay, khi nén kinh té ngay cang phat trién
nganh cong nghé thong tin 1a mot tro tha dic luc cho hau hét cac nganh nghé. Su
g6p mat cla cac chuong trinh tng dung di mang lai nhiéu loi ich thiét thuc va 1am
cho céch thuc van hanh va hoat dong cua cac lién nganh khac trd 1én linh hoat va
mang lai hiéu qua cao. Dic biét, trong thoi dai cong nghé 4. 0 ching ta gan nhu
khong thé thiéu duoc nhimg khai niém lién quan dén cong nghé thong tin, tir cac
phuong tién truyén thong, xa hoi, van hoa, giai tri, khoa hoc ky thuat cho dén linh
vuc kinh doanh, quan 1y, y té, gido duc v.v. Pau dau ciing can nhiing phan mém
cling nhu san pham cia cong nghé thong tin d& hd tro gitp thuc dy sy phat trién
vitng manh hon. Vi du trong linh vuc kinh doanh budén ban hang hoéa theo cach
truyén théng van con ton tai nhiéu nhugce diém nhu théng ké chi tiét chwa chinh
Xac, quy trinh thanh toan chua dugc chat ché va nhanh chong, nhung nho cé cac
phan mém quan 1y, thanh toan dién tir ma cac nha quan 1y co6 thé theo ddi cac két

qua thuc hién chinh xac cua hé thong.

Pé tao ra cac san pham phan mém hitu ich, cing véi sy phat trién ctia nhiéu
ngon nglr 1ap trinh dap ung cho cong nghiép 4. 0 thi Python 1a mot cai tén dang
cha . Hién nay ngén ngit Python duoc xép hang 1 trong Top 10 cic ngdn ngir 1ap
trinh phd bién nhat dang dugc thé gidi sir dung. Python 1a mdt ngdn ngit c6 hinh
thai rit sang stia, cdu trac rd rang, thuan tién cho ngudi méi bat dau hoc lap trinh.
CAu trac ctia Python con cho phép ngudi sir dung viét ma 1énh voi s6 lan gd phim
t6i thiéu nhat. Python 12 mot ngdn ngit 1ap trinh don gian nhung lai rat hiéu qua.
Bén canh d6, Python 1a mdt ngdn ngit c6 tinh huéng dbi twong cao, va duogc sir
dung rat nhiéu cho céc bai toan xur Iy véi dir liu 16n. V&i ngon ngir lap trinh
python 13 mot ngdn ngit 1ap trinh da nang voi nhiéu wu diém vuot troi, va dang
dang & vi tri s6 Mot trong top cac ngdn ngir lap trinh hién nay. Chinh vi nhitng wu
diém nay nén lem da chon dé tai tim hiéu ngon ngit lap trinh Python va viét
chuong trinh thuc nghiém dy bao su bién dong cua gia chimg khoan 1am dé tai tbt

nghi¢p ctia minh.
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D6 an gdm cac ndi dung sau:

Chuwong I. Tim hiéu vé ngén ngit lap trinh python, trong d6 trinh bay vé
lich str phat trién, cai dat phén mém, cac ciu trac diéu khién, cic ciu truc dix liéu

va mot sd cong cu trong ngdn ngit 1ap trinh Python.

Chuwong II Tim hiéu vé bai toan dy béo, trong d6 trinh bay vé bai toan du

bao, ti€n trinh cua bai toan du bao va tiéu chuan cua bai toan du bao.

Chuong III Bai toan tmg dung dy bao gia c6 phiéu va thuc nghiém, trong
d6 trinh bay vé bai toan dy bao gia cd phiéu, mot s6 phuong phap thong ké dé du
bao gia c6 phiéu, chuong trinh thir nghiém va két qua du bao véi dit lidu ching
khoan cta cong ty ching khoan dugc niém yét trén thi truong chimg khoan Viét

Nam.

Cubi cung 1a phan két luan trong do trinh bay cac ndi dung va két qua thuc

hién cua dé tai, nhitng han ché va hudng nghién ctru tiép theo.
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Chwong1 NGON NGU LAP TRINH PYTHON
1.1 Gioi thiéu
Lich si hinh thanh

Python di dugc hinh thanh vao cudi nhimg nam 1980 va dugc bat dau thuc
hién vao thang 12/1989 boi Guido van Rossum tai CWI tai Ha Lan nhu 1a nguoi ké
thira ctia ngdn ngit ABC (tu ldy cam hang tir SETL) c6 kha ning xir 1y ngoai 1& va
giao tiép v4i hé diéu hanh Amoeba. Van Rossum 1a tac gia chinh cta Python, va
vai tro trung tdm cia Ong tiép tuc trong viéc quyét dinh hudéng phat trién coa
Python duoc phan anh trong tiéu dé ma cong dong Python danh cho ong “Pdc tai

nhan tir cho cudc sdng” (benevolent dictator for life)(BDFL).

Python 2. 0 dugc phat hanh vao ngay 16/10/2000, véi nhiéu tinh ning chinh
méi bao gom mét bo don rac day da va hd trg Unicode. Véi phién ban nay, quéa
trinh phat trién d3 duoc thay ddi va tré thanh minh bach hon va duoc cong dong
ung ho.

Python 3. 0 (con duoc goi la Python 3000 hoac Py3Kk), mét ban phat hanh
I6n, khong tuong thich ngugc, dugc phat hanh vao ngay 03/12/2008 sau mét thoi
gian dai thir nghiém. Nhiéu trong s céc tinh nang chinh ctia n6 da duoc diéu chinh
dé tuong thich ngugc véi Python 2. 6 va 2. 7. Cac tinh nang va triét Iy phat trién
Python 14 1 ngdn ngit lap trinh da hinh: 13p trinh huéng doi tugng va huéng cau
trac duoc hd tro ddy du, va co 1 sb tinh ning ctia ngdn ngit hd trg 1ap trinh theo
chtrc nang va lap trinh hudng khia canh (Aspect-oriented programming). Nhiéu mo
hinh khac dugc hd trg bang viéc str dung cac phan mé rong, bao gom thiét ké theo

hop dong (design by contract) va 1ap trinh luén 1y.
Céc trang nhu Mozilla, Reddit, Instagram va PBS déu duoc viét bang Python.
Ngon ngir lap trinh Python dugc dung vao cac muc dich:

e Phat trién web (trén may chir)

e Phat trién phan mém
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e Tinh toan mot cach khoa hoc

e Lén kich ban cho hé théng

Tai Sao Nén Hoc Lap Trinh Python?

« Python hd tro nhiéu nén tang khac nhau (Windows, Mac, Linux,
Raspberry Pi, etc).

« Python c6 ct phap don gian, dé doc hiéu va rat gan giii voi tiéng Anh.

« Cu phap cta Python gitip 1ap trinh vién sir dung it dong code dé lap
trinh cung mdt thuat toan hon so vo1 cac ngdn ngir 1ap trinh khac.

« Python st dung trinh théng dich dé thuc thi cac dong code. Do do,
nhimg dong code c6 thé dugc thuc thi ngay lap tirc ma khong can bién
dich toan bd chuong trinh. Nhu vay gitp chung ta kiém tra code

nhanh hon.
Python ciing hd tro ham, thu tuc, hay ké ca 1ap trinh hudng ddi tugng.

Pé viét md ngudn Python, ta co thé st dung bat ky mot trinh soan thao nao,
ké ca nhiing trinh soan thao don gian nhat nhu NotePad. Tuy nhién, dé phat trién
cac ung dung mdt cach hi¢u qua hon, ta nén st dung moét IDE, dé c6 thé tiét kiém

thot gian va cong strc viét code.

Trong phan tim hiéu ndy, d6 4n sir dung mot trong nhitng IDE thong dung

nhat dé 1ap trinh tmg dung Python, d6 13 PyCharm IDE.
1.2 Cai dat méi trwong lam viéc “cai dat PyCharm”

Pé download Pycharm, ta truy cép vao:

https://www. jetbrains. com/pycharm/download/#section=windows va tai vé
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PyCharm What's New Features

Download PyCharm

Windows Mac Linux

Professional Community

For both Scientific and Web Python For pure Python development
Version: 2019.3.1 development. With HTML, JS, and 5QL
Build: 193.5662.61 support.

19 December 2019

Download Download

Free trial Free, open-source

System requirements

Installation Instructions

Hinh 1.2-1 dowload PyCharm

Sau khi d3 tai phién ban pycahrm vé may ta tién hanh cai dit pycharm theo céc

budc trong huéng dan va nhiing tiry chon cai dit.

Welcome to PyCharm Community
Edition Setup

Setup will guide you through the instailation of PyCharm
Community Edition.

It is recommended that you dose 3l other applications
before starting Setup. This will make it possible to updats
relevant system files without having to reboot your
computer.

Click Next to continue.

Hinh 1.2-2 Cai dat PyCharm
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Sau khi qué trinh cai dit duoc hoan tat, giao dién ciia PyCharm s& nhu hinh

Project + S o —

hellopython D:\ET hellopython

Il External Libraries

® Scratches and Consoles

Search Everywhere Double Shift
Go to File Ctrl+Shift+N

Recent Files Ctrl+E

Navigation Bar Alt+Home

Drop files here to open

Hinh 1.2-3 Tqo0 project

1.3 Cai dat python

Pé download Python, ta truy cap dia chi trang chu ctia python qua dia chi

https://www. python. org/downloads/ va tai python ban mdi nhat.

Python

& python’ .

About Downloads Documentation Community Success Stories News Events

. . s
Nownload the latest version for Windows m
|

1 nnking far Puthnn with 2 diffarc nt 057 Python for Windows, |
Linux/UNIX, Mac OS X, Other

Want to help test development versions of Python? Prereleases,

Docker images
Looking for Python 2.7? See below for specific releases \[

Hinh 1.3-1 Download python

Sau khi download xong nhan vao file. exe vira download va kich hoat dé cai dat.
Lac nay chi can thuc hién lan luot cac bude theo huéng dan nhu chon cac thanh
phan cai dit, xac dinh dudng dan can thiét va cac thong sb khac.
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B Desktop = ZaloSetup-19.9.2a.exe 10,20 0 PM
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- e
—
=

) vsCodeUserSetup-x64-1.39.1.exe
1'r Downloads

—_ = P
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=

_ ﬁ Sublirme Text Build 32711 x84 Setup.exe 10,20 :
b Music E? pycharm-community-2018.2.3.exe 110/2019 4:13 PM
=] Pictures B 3dp-net.exe 10/10/2019 9:35 PM
B Videos B Garena-v2.0-VM.exe 10/10/2018 9:19 PM
‘i, Windows (C:) 2 python-3.7.4.exe 10/10/2019 6:31 PM
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4
4
w
4
]
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Hinh 1.3-2 Cai dat python
1.4 Tao file va viét ma Python trén PyCharm

Sau khi d3 tao xong Project, ta click phai chudt 1én Project, roi tao méi mot Python
File, dé tao mot file ma ngudn Python. Va dit tén cho file do, file duoc viét bang
ngon ngit |ap trinh python c6 dudi “py”

Mew Python file

[ |..=“E

« Python file

= Python unit test
= Python stub

Hinh 1.4-1 Tqo file python

Thir viét mot vi du in ra “Hello world” trén pycharm bang ngon ngir lap trinh
python.

5 Projectw €3 = £ — i hellopython.py
g hellopython D:\BT\hellopyth 1 print_("hello world"}
;' hellopython 2 print [("hello python day 13 bai t3p vé ngdn ngi¥ 13p trinh python")
= _init_.py
 hellopythen.py
venv library roct
Il External Libraries
' Scratches and Consoles
Run: hellopython
g > D:\BT\hellopython\venv\Scripts\python.exe D:/BT/hellopython/hellopython/hellopython.py
S hello world
£ hello python day 1a bai tap v& ngén nglt lip trinh python ¢
Y B

Hinh 1.4-2 Vi du Hello world
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1.5 Cac Khai Niém Co Ban Trong Lap Trinh Python

1.5.1 Comments trong python

Trong Python bét ky vin ban nao & bén phai biéu tuong # thi s& duoc trinh bién

dich hiéu 1a mot comment va khong bién dich phan dé.

function_docstring.py

print('hello world") # In ra Hello World

Hinh 1.5-1 Comment trong python

Str dung cang nhiéu comment hitu ich trong chwong trinh cta ban s& lam cho cong

viéc 1ap trinh cta ban dé dang hon:

Giai thich cac gia dinh.

Giai thich cac quyét dinh quan trong.

Giai thich chi tiét quan trong.

Giai thich van dé ban dang c6 gang giai quyét.

Giai thich cac van dé dang cb gang khac phuc trong chuong trinh ctia minh, v.v. .

Hang s6 (Literal Constants): Vi du vé mét hang sb theo nghia den 1a mot s6 nhu 5,
1. 23 hoic mot chudi nhu ‘python’hay “It’s a string!”. N6 duoc goi 1a nghia den
boi vi str dung gia tri ciia nd theo nghia den. S6 2 ludn ludn dai dién cho chinh nd
va khong c6 gi khac va nd 12 mot hang sé vi gia tri ctia né khong thé thay doi. Do
d6, tat ca nhimng gia tri nay duoc goi 1a hang sé.

S6 (Numbers): S6 chil yéu c6 hai loai — s6 nguyén (integer) va sé thuc (float).

Chudi (String): Mot chudi 1a mot diy cac ky tu. Chudi vé co ban chi 1a mot loat

cac tu.
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Bién: Bién chinh xac nhu tén goi cua nd, tic 13 gid tri cua nd c6 thé thay doi. Cac
bién c6 thé giup luu trir bat cir cai gi néu c6 thé dinh nghia dugc nd. Cac bién chi la

mét phan cua bo nhd may tinh noi luu trir mot s6 thong tin.

Poi twong (Object): Python dé cap dén bat ca didu gi duoc st dung trong mot

chuong trinh nhu 13 mot ddi tuong.
1.6 Céu tric dir liéu 1a gi, cac kiéu cAu trac dir liéu trong python.

Viéc t6 chirc, quan 1y va luu trix dit liéu rat quan trong vi né cho phép truy cap dé
dang hon va stra d6i hiéu qua. Cau truc dir liéu (Data Structure) cho phép ban sap
xép dir liéu ctia minh theo cach cho phép ban luu trit cac bo dir liéu dugc thu thap,

lién quan dén chung va theo d6 ma thuc hién céc thao tac trén ching.

Python ¢6 hd tro ngam cho Cau trac dit liéu cho phép luu trir va truy cap dir liéu.

Céc cu truc nay duoc goi la List, Dictionary, Tuple va Set.

Python cho phép nguoi dung tao Cau trac dir liéu cua riéng ho, cho phép toan
quyén kiém soat chirc nang. Cac cau trac dir liéu noi bat nhat 1a Stack, Queue,
Tree, Linked List, v.v. dong thoi ciing c6 san trong cac ngdn ngit 1ap trinh khac.
Céu trac dit liéu tich hop (Built-in Data Structures)

Vé cau trac dir liéu trong Python, cac Cau tric dit liéu nay duogc tich hop sin véi
Python gitip 1ap trinh d& dang hon va gitp céc 1ap trinh vién st dung ching dé c6
duogc cac giai phap nhanh hon. Va c6 cac kiéu cau trac di lidu 1a:

List: Puoc sir dung dé luu trit dit liéu cua cac loai dit liéu khac nhau mot cach tuan
tu. Co cac dia chi dugc gan cho moi thanh phﬁn cua danh sach, dugc goi la Index.
Gia tri chi muc bat dau tir 0 va tiép tuc cho dén khi phan tir cudi cung duoc goi 1a
chi sé dwong.

Dictionary: Pugc sir dung dé luu trir cac cap key-value. Bé hiéu rd hon, hiy nghi
dén mot thu muc dién thoai noi hang trim va hang ngan tén va sb twong (ng cua
chung di dugc thém vao. Bay gio cac gia tri khong doi ¢ day 1a Tén va S dién
thoai duoc goi 1a cac phim. Va cac tén va s dién thoai khac nhau 1a cac gia tri da
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duoc dua vao cac phim. Néu truy cap cac gia tri cua cac phim, s€ nhan dugc tat ca
tén va sb dién thoai. Vi vay, d6 1a nhiing gi mot cip key-value. Va trong Python,
cau trac nay duogc luu trir bang Dictionary

Set: La mot tap hop cac yéu té khong c6 thr tu 1a duy nhat. Co nghia 13 ngay ca
khi dit liéu duoc 13p lai nhiéu 1an, né s& chi dugc nhap vao tap hop mot lan.

Tuple (cac bd dir liéu): Tuples gidng nhu cac list v6i ngoai 1¢ 1a dit liéu mot khi
duoc nhap vao bo dit lidu khong thé thay doi bat ké diéu gi. Ngoai & duy nhat 1a

khi dir liéu bén trong Tuple c6 thé thay ddi, chi sau d6 dir liéu Tuple c6 thé dugc

thay doi.
LIST TUPLE
Dugc str dung cho céc loai di liéu dong nhat Thuong dugc str dung cho céc loai dir liéu
khong dong nhat
C6 thé thay déi trong mai truong Bat bién trong mai truong giup 13p lai nhanh
hon
Khong co yéu td bat bién Céc yéu t8 bat bién c6 thé duoc sir dung lam
key cho tur dién
Khong dam bao rang dir liéu dugc bao vé Viéc thuc hién mét bo dir liéu khéng thay ddi
chéng ghi dam bao rang nd duoc bao vé chang ghi

Hinh 1.6-1 So sanh list va tuple
1.7 Chu tric diéu khién trong python

Python ludn chay mét loat cac cau 1énh theo thir ty tir trén xuéng mot cach chinh
xac. Cau 1énh diéu khién 1a loai cdu 1énh duoc dung dé diéu khién ludng chay cua
cac cau lénh khac trong chuong trinh.

Piéu nay dat duoc bang cach sir dung cac cau 1énh diéu khién. C6 3 1énh kiém soat

cdu tric diéu khién cua Python la: if, for va while.

1.7.1 LénhIF

Puoc str dung dé kiém tra mot diéu kién: néu diéu kién 1a dung s& chay mot khoi
cac cau 1énh (duoc goi 1a if-block), néu sai chuwong trinh s& xir Iy mot khéi cac cau

Iénh khac (duoc goi la else-block ).
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Vi du:

Cho mét sé nguyén cho trudc, nhap vao mot sé nguyén khac va bao vé cac két qua.

Néu thoa mén cac diéu Kién thi in ra cac két qua khac nhau

= if.py

number = 232
guess = int({input('M&i nhdp vao s& nguyén: '})
if guess == number:
# Bat dou Block moi o day
print('Chinh xac!"})
# Ket thuc Block
elif guess < number:
# Bat dou Block khac
print('Khing, 56 43 nhdp bé hon!")

¥ Ban co

he them vao bat cu gi vao day...
else:
print({'Khong, s6 d3 nhdp 1ldn hon')

print{ K&t thic!"]

Hinh 1.7-1 Vi du \énh if trong bai toan

Két qua cho thay khi chiing ta nhap mot s6 nguyén bat ki. Néu théa man diéu

kién bang vai s6 cho trudc thi in ra “chinh xac”. Va két qua khac khi dién vao

sb 16n hoac nho hon s cho trudc.

Két qua:

1.7.2 Lénh FOR

D:%BThhellopython\venviScriptsipython.exe
Nhap wvaoc mot so nguyen: 25

Khong, 5o da nhap 1 hon

Ket thuc!

Process Tinished with exit code @

Hinh 1.7-2 két qud vi du Iénh if

Cau lénhfor. . in1a mot cau lénh lap khac, né lip dildp lai qua mot chudi

(sequences) cac di twong tic 1a di qua tirng muc trong mot chudi. Ching ta sé tim
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hiéu nhiéu hon vé sequences trong bai vé cau trac dix liéu trong Python sau. Nhirng

gi ban can biét ngay bay gid 1a mot chudi trinh tir chi 1a mot tap hop cac items.
Vidu

= for.py

for i in range (1,28):

print{i)
else:

printf'K&t thic gia tri!'f)

Hinh 1.7-3 vi du lénh for
Két qua Vong lip for trong Python hoan toan khac vai vong lip trong C / C ++.
vong lap for trong Python tuong tu nhu vong lap foreach trong C#. Trong C / C
++, néu ban mudn viét for(int i = 0; i <5; i ++), thi trong Python ban chi cin
Viét for i in range(0, 5). Vong lip for don gian hon, biéu cam hon va it bi 15i

hon trong Python.

WBTh\hellepythonhwvenvi\Scriptsi\python.exe D:/BT/hellopython/hellopython/for.py

[ [ P

D
1
2
3
4
=1
(=1
7
a8

=]
1e
11
1z
13
14
15
16
iz
18
19
Ket thuc in gia tri!

Process fTinished with exit code @

Hinh 1.7-4 két qud vi du 1énh for
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1.7.3 Lé&nh While

Trong Python: Cau 1énh while cho phép lién tuc thuc thi mot khéi cac cau 1énh

mién 1a diéu kién la ding. Mot cau I¢nh while 1a mot vi du vé cai dugc goi la cau

lénh 13p. Mot cau 1énh while c6 thé c6 mot ménh dé khac tuy chon.

Vi du nhap vao mét sé nguyén sao cho théa man cac diéu kién cho truéc, sau khi

thoa man mot khéi cac 1énh thi in ra két qua “Hoan thanh”.

= while.py

number = 23

running = True

while running:
guess = int{input('Nhap vao mit sd nguyén:
if guess == number:
print('Chinh xdc ")
running = False
elif guess < number:
print{'5& 43 nhdp nhd hon s§ d3 chon.')
else:

print({'sd d3d nhap ldn hon s& da chon')

print( ‘Hoan thénh'ﬂ

By,

Hinh 1.7-5 Vi du lénh while

D:%\BThhellopythonhwenviscriptsipython.exe
Mhap vao mdt sd nguyén: 20

58 dd nhdp nhd hon sd 43 chon.

Mhap vao mdt sd nguyén: 24

58 dd nhdp 1dn hon s& d3 chon

Mhap vao mdt sd nguyén: 23

Chinh xac
Hoan thanh

Hinh 1.7-6 két qud vi du 1énh while
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1.8 Cai dat cac géi thw vién co ban trong python

1.8.1 Cai dat pip
Pip 1a cong cu quan ly cac goi thu vién python (Python package manager). Vi
viéc sir dung pip, ta s& d& dang cai dat cac goi thu vién can thiét trong qué trinh
lam viéc vai Python.
Dé cap nhat pip hién thoi 1én phién ban méi nhat, ta mé cmd va dung cau 1énh
python -m pip install --upgrade pip

B® Command Prompt

:\Usersy\nhoxinh>python -m pip install --upgrade pip

Hinh 1.8-1 Minh hoa cai dat pip
Pé cai dat mot thu vién python bat ki ta mé cmd trén windows va g
pip install “tén thu vién”.
Vi du:

BN Command Prompt

:\Users\nhoxinh>pip install matplotlib_

Hinh 1.8-2 Vi du cai dat thu vien matplotlib

thu vién Matplotlib 1a mot thu vién xay dung cac khoi can thiét dé tao cac biéu do

chat luogng tir mang va truc quan va tuong tac véi chung.
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1.8.2 M@t s6 goi thu vién théng dung cho Python

1.8.2.1 NumPy

Puoc tao bai Travis Oliphant, NumPy la mot “ngua kéo” phan tich thuc sy caa
Python. N6 cung cép cho nguoi dung cach 1am viéc véi cac mang nhiéu chiéu,
cung mot s6 luong 16n cac ham dé xir 1y trén cac toan tir toan hoc nhiéu chiéu trén
cac mang d6. Mang 1a cac khoi dir liéu duoc sap xép theo nhiéu chiéu duya trén cac
véc to va ma tran trong toan hoc. Mang thuong hiru ich khong chi trong viéc luu
dir liéu ma ca viéc tinh toan nhanh cac ma tran, diéu khong thé thiéu khi giai quyét

cac van dé lién quan dén khoa hoc dit liéu.

 Cai dat: pip install numpy

« Trang chu: http://www. numpy. org

1.8.2.2 SciPy
La mot dy an gbc boi Travis Oliphant, Pearu Peterson, and Eric Jones, SciPy hoan
thién cac tinh nang cuia NumPy, nham cung cip cac thuat toan cho dai s6 tuyén

tinh, khong gian ma tran, xir Iy tin hiéu va xu 1y anh, t6i wu, bién do6i Fourier, ...

. Cai dat: pip install sclipy

« Trang chu: http://www. scipy. org

1.8.2.3 Pandas

Pandas 1a thu vién thuc hién moi thd ma NymPy va SciPy khong thé 1am. N6 lam
viéc Véi cac ddi twong cdu trac dit liéu, DataFrames va Chudi (Series). pandas cho
phép ban c6 thé xir Iy cac bang dir liéu phuc tap ciia nhiéu loai khac nhau (diéu ma
cac mang ciia NumPy théng thé 1am duogc) va chudi thoi gian. Ban s& dé dang tai
dir liéu tir nhiéu nguon khac nhau, sau d6 slide, dice, xir 1y cac thanh phan con
thiéu, thém, doi tén, tong hop (aggregate), reshape va cudi cung 1a truc quan dir

liéu theo y cua ban.
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« Cai dat: pip install pandas
« Trang chu: http://pandas. pydata. org

1.8.2.4 Scikit-learn

Bit dau nhu mot phan cua SciKits, Scikit-learn 13 18i hoat dong ctia khoa hoc dir
lidu trén Python. N6 cung cip tat ca nhiing gi ban can dé tién xtr 1y dir liéu, hoc

gidm sat va khong giam sat, lua chon mo hinh, validate va error metrics.

. Cai dat: pip install scikit-learn

« Trang chu: http://scikit-learn. org/stable

1.8.2.5 IPython

Mot cach tiép can khoa hoc yéu cau thir nghiém nhanh céc gia thuyét khac nhau
trong mot khoang thoi gian. IPython dugc tao bai Fernando Perez dé giai quyét
viéc can thiét mot 1énh Shell Python (dua trén shell, trinh duyét web, va giao dién
ting dung) véi do hoa tich hop, cac 1énh c6 thé tuy chinh, lich st phong phu (duéi

dinh dang JSON) va kha ning tinh toan song song dé cai thién hiéu nang tinh toan.

« Cai dat: pip install “ipython[ notebook]”
. Trang chu: http://ipython. org

1.9 Sir Dung Ham Trong Python

1.9.1 Ham (Function)

La nhitng phan tai sir dung cta chuong trinh. Chung cho phép dit tén cho mot khoi
cac cau 1énh, cho phép chay khéi d6 bang cach sir dung tén duoc chi dinh & bat ky
dau trong chuong trinh véi s6 lan khong han ché. Piéu nay duoc goi 1a goi ham.
Cac Ham duoc x4c dinh bang cach st dung tir khoa “def*. Sau khi tir khoa nay
Xuat hién mot tén dinh danh cho ham, theo sau 1a mot cip dau ngoic don co thé
kém theo mot b tén clia cac bién va bai dau hai cham cudi cung két thuc dong.

Tiép theo sau 13 khéi cac cau 1énh cua Ham.
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Mot vi du vé ham don gian:

function.py
def say_hella():

# Block nay thuoc vao ha

print{"hello world!")

# Ket thuc ham
say_hello() # Goi ham lan thu nhat
say_hello() # Goi ham lan thu hai

Hinh 1.9-1 Vi du vé ham

D:\BT\hellopythonivenv\Scriptsipython.exe
hello world!
hellc world!

Process fTinished with exit code @

I

Hinh 1.9-2 két qud

1.9.2 Cac thong s6 cia Him (Function Parameters)

Mot ham c6 thé lay tham so, 1a cac gia tri ban cung cap cho ham dé ham co thé st
dung cac gid tri d6 cho mdt muc dich cu thé. Cac tham s6 nay giong nhu cac bién
ngoai, trir cac gia tri cua cac bién nay duoc xac dinh khi ching ta goi ham va da

dugc gan cac gia tri khi ham chay.

Céc tham sb dugc chi dinh trong cip ddu ngodc trong khai bdo ham, dugc phan
tach bang du phay. Khi ching ta goi ham, chung ta cung cép céc gia tri theo cung

mot cach. Luu y thuat ngtr dugc str dung — céac tén dugc dua ra trong dinh nghia
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ham dugc goi la tham sé trong khi cac gia tri ban cung cép trong lénh goi ham

duoc goi 1a doi so.

Vi du:

function_param.py

def print_max(a, b):
if a » b:
print(a, " la so lon nhat")
elif a ==
print(a, " bang ', b)
else:

print(b, " la so lon nhat"')

print_max(5, &)

w =7

y = 8

print_max(x, )

Hinh 1.9-3 Vi du ham Function parameters

Két qua:

D:\BThhellopythonhvenv\Scripts'python. exe
6 la so lon nhat
8 la so lon nhat

Process finished with exit code @

Hinh 1.9-4 két qud vi du ham Function parameters

1.9.3 Cau Iénh return trong Python
Lénh return thuong dugc dung dé thoat ham va tré vé noi ma tai d6 ham duoc goi.
Lénh nay c6 thé chira biéu thic dugc tinh toan va gia tri tra vé. Néu khong c6 biéu
thire ndo trong cau 1énh hodc khong cé 1énh return trong ham thi ham sé& tra vé

None. Lénh return dung dé tra vé mot gia tri (hoac mot biéu thuc), hodc don gian
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1a tra vé "khong gi ca". Khi lénh return dugc thuc thi, ham s& két thuc. return 1a

Iénh khong bat budc phai co6 trong than ham.

Vidy |Mbta

return 3 | Ham tra v& mot gia tri, va két thic

return | HAm tra vé khdng gi ca, va két thic

Hinh 1.9-5 Iénh return
Cu phap: return [danh_sach_bieu_thuc]

Vi du vé 1énh return so sanh hai s6 X, y va tim s6 16n nhat. néu x=y thi tra vé két

qua hai s6 bang nhau. Néu x >y thi in ra x va nguoc lai.

= function_return.py

def maximumi{x, y):
if x> y:
return x
elif x == y:
return 'The numbers are egual'
else:

return y

print{maximum(2, 3jﬂ

Hinh 1.9-6 vi du lénh return

Két qua dau ra: in ra gia tri 16n nhét trong hai s6 cho truéc

D:\BThhellopython\venv\Scriptsipython.exe
3

Process fTinished with exit code @

I+ 4l

Hinh 1.9-7 két qud vi du lénh return
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1.9.4 DocStrings trong Python

Chudi dau tién ngay sau tiéu dé ham dugc goi 1a docstring (documentation string),
n6 duoc dung dé giai thich chtrc ning cho ham. Mic du docstring 13 khong bat
budc, nhung viéc giai thich ngan gon vé chirc ning ctia ham s& gitp nguoi dung
sau khi goi ham c6 thé hiéu ngay ham s& lam gi ma khong can phai tim lai dinh

nghia ham dé xem xét.

Viéc thém tai liéu cho code giup sau khi quay tro lai co thé nhé dugc chi tiét, rd
rang doan code da viét trudc d6 ma khong co sai sot gi.

Python c¢6 mdt tinh ning tién loi goi 1a chudi tai liéu, thuong dugc goi bang tén
ngan hon cua nd docstrings. DocStrings 1a mot cong cu quan trong ma ban nén st
dung vi n6 giup ghi lai chuong trinh tt hon va dé hiéu hon. Chung ta tham chi co

thé in hoic sir dung cac chudi nay trong cac ham.

1.9.5 Vi du vé ham DocStrings trong Python

Cho hai s6 nguyén x, y tim s6 16n hon. néu: x 16n hon y thi in ra “x is maxium”. va

nguoc lai néu y 16n hon y thi in ra “y is maxium” va két thuc.

function_docstring.py

def print_max(x, ¥):

FrLATE TAE 2 LML o THO FALMOErs.

t
nmn
l
t
t
rt
il
L
i
[
[
!
i

X
y = int(y)
if x> y:

print(x, 'is maximum’}
else:

print(y, "is maximum’)

print_max{3, 5)

print{print_max.__ doc__ )

Hinh 1.9-8 vi du ham DocString

Két qua: in ra gia tri 16n nhat (y=5, y >3) suy ra y is maxium
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D:\BT\hellopython\venv\Scripts\python.exe
5 is maximum

Prints the maximum of two numbers.
The two wvalues must be integers.

Process fTinished with exit code &

Hinh 1.9-9 Két qua vi du ham DocString
1.10 Doc file CSV trong python

1.10.1 Tép CSV 1a gi ?

Mot tép csv 1a viét tit cua (comma separated values) duoc dinh nghia 1a dinh dang
tép don gian str dung cau tric cu thé dé sap xép dit liéu dang bang.

Tép CSV 1a mot loai tép vin ban thuan tay sir dung cau trac cu thé dé sap xép dir
liéu dang bang. CSV 1a mot dinh dang phd bién dé trao d6i di liéu vi sy nho gon,
don gian va tinh khai quat. Nhiéu dich vu tryc tuyén cho phép nguoi dung xuat dit
liu dang bang tir trang web thanh tép CSV. Cac tép ciia CSV s& mé bing Excel va
gan nhu tit ca cac co so dit liéu déu co cong cu cho phép nhap tir tép CSV. Pinh
dang chuan dugc xac dinh boi dit liéu hang va cot. Hon nira, mdi hang duoc két
thuc boi mot dong méi dé bat dau hang tiép theo. Ciing trong hang, mdi cot duoc

phan tach bang dau phay.

1.10.2 Cac ham ctiia module CSV trong Python

Cong viéc md-dun CSV duoc st dung dé xir Iy cac tép CSV dé doc ghi va nhan dir

lidu tir cac cot duge chi dinh. C6 nhiéu loai ham CSV khac nhau, nhu sau:
csv. field_size limit - N¢ tra vé kich thuéc max cua trudng hién tai.

csv. get_dialect - Tra vé dialect lién két dén tén.

csv. list_dialects - Tra vé tén cua tat ca cac dialect dd dang ky.

csv. reader - Boc dir liéu tur tép csv.
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csv. register_dialect - N6 lién két dialect voi mot tén. Tén phai 1a mot chudi hoac
mét ddi tuong Unicode.

csv. writer - Ghi dir liéu vao tép csv.

csv. unregister_dialect - N6 xéa dialect duoc lién két véi tén tir s6 dang ky dialect.
Néu tén khong phai 1a tén dialect d ddng ky, thi 16i s& duoc dua ra.

csv. QUOTE_ALL - N6 hudng dan d6i twong writer trich dan tit ca cac truong. csv.
QUOTE_MINIMAL - Né huéng din ddi tugng writer chi trich dan nhimg truong

c6 chira cac ky tu dac biét nhu dau ngoidc kép, dau phan cach, v.v.
csv. QUOTE_NONNUMERIC - N6 huéng dan ddi tuong writer trich dan tat ca cac
truong khong phai 14 sd.
csv. QUOTE_NONE - N6 huéng dan ddi tuong writer khong bao gid trich dan cac
truong.
1.10.3 Cach doc tép CSV

Pé doc dir liéu tir tép CSV, can phai sir dung ham doc dé tao dbi tuong doc.
Ham doc duoc viét dé ldy timg hang cta tép va tao danh sach tit ca cac cot. Sau
d6, chon cot ban mudn trich xuét dix liéu.
Vi du doc va hién thi file “I. csv”

4p docfile.ny

pandas

df pandas .read_csv("C:\\Users\\nhoxinh\\Desktop\\1.csv")

print(df)

Hinh 1.10-1 vi du cach doc tép CSV

Két qua: trong file “1. csv” ¢6 2526 hang va 14 cot.
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<Ticker> <DTYYYYMMDD > <OpenFixed> ... <WVolumeDeal> <WVolumeFB> <VolumeFS>
28200907 12.60000 o 482000 12165
28208984 12 _35886
28200903 12.60000
2e2ee901 12.59000
28208831 12_.70000

28lee721 12.2413

Zelee7ze 12.9996
2eleer719 13.458
2elees/16 13.4959
2el1ee715 13.8121

[2526 rows x 14 columns]
[Finished in 1.8s]

Hinh 1.10-2 két qud vi du doc tép CSV
1.10.4 Cach viét tép CSV

Khi mudn luu trit mot bo dir liéu trong tép CSV, ta sir dung ham writer(). Dé ghi

lai dir liéu qua cac hang (dong), st dung ham writerow().

Vi du ghi dit liéu vao mot tép "writeData. csv" trong d6 dau phan cach 1a dau nhay

don.

Csv

open( 'X:\writeData.csv', mode="w") file:
writer = csv.writer(file, delimiter=',"', quotechar=""", quoting=csv.QUOTE_MINIMAL)

writer.writerow([ 'Programming language', 'Designed by', 'Appeared', 'Extension'])
writer.writerow([ 'Python’, 'Guido van Rossum', '1991", ".py'])
writer.writerow(['Java’, 'James Gosling', '1995', '.java'])
writer.writerow(['C++", 'Bjarne Stroustrup', '1985', '.cpp'])

Hinh 1.10-3 Cdach vieét tep CSV

Két qua trong tép csv la:

Programming language, Designed by, Appeared, Extension
Python, Guido van Rossum, 199

Java, James Gosling,
C++, Bjarne Stroustrup,1S

Hinh 1.10-4 két qud trong tép CSV
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1.11 St dung thw vién pandas trong Python

1.11.1 Thw vién pandas python la gi?

Thu vién pandas trong python 1 mot thu vién ma ngudn ma, hd tro dac lyc trong
thao tac dir liéu. Pay ciing 1a bo cong cu phan tich va xur 1y dir liéu manh mé cua
ngon ngir 1ap trinh python. Thu vién nay dugc su dung rong rai trong ca nghién
cttu 14n phat trién cac tng dung vé khoa hoc dir liéu. Thu vién nay sir dung mot
céu trac dit liéu riéng 1a Dataframe. Pandas cung cap rat nhiéu chirc ning xt 1y va
lam viéc trén cau trac dir liéu nay. Chinh sy linh hoat va hiéu qua da khién cho

pandas duoc st dung rong rai.

1.11.2 Tai sao lai dung thw vién pandas?

— DataFrame dem lai sy linh hoat va hiéu qua trong thao tac dit liéu va lap chi
muc;

— La mét cong cu cho phép doc/ ghi dit liéu giira bd nhd va nhiéu dinh dang
file: csv, text, excel, sql database, hdf5;

— Lién két dir liéu thong minh, xir Iy dugc truong hop dit liéu bi thiéu. Ty
dong dua di lidu 1on xon vé dang ¢ ciu tric;

— D& dang thay d6i bé cuc cua dit liéu:;

— Tich hop co ché truot, 1ap chi muc, lay ra tap con tir tap dir liéu I6n.

— €6 thé thém, x6a cac cot dit liéu;

— Tap hop hoic thay doi dit liéu v6i group by cho phép ban thuc hién céc toan
tur trén tap dir lidu;

— Hiéu qua cao trong tron va két hop cac tap dit liéu;

— Lap chi muyc theo cac chiéu cua dit liéu giup thao tac gitra dir liéu cao chiéu
va dir liéu thap chiéu;

— T6i vu vé hiéu nang;

— Pandas duogc str dung rong réi trong ca hoc thuat va thuong mai. Bao gém

thng ké, thuong mai, phan tich, quang cdo, V.v.
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1.11.3 Doc file csv sir dung thw vién pandas
Doc csv file vao dataframe

Ban c6 thé d& dang doc vao mot file. csv bang cach sir dung ham read_csv va dugc
tra vé 1 dataframe. Mic dinh, ham nay s& phan biét cac truong cua file csv theo

dau phay. Cach doc nhu sau:

‘ peoples_df = pd. read_csv('. /people. csv') |

Pé in ra n ban ghi dau tién cua dataframe st dung ham head. Nguoc lai cua

ham headlaham tail:

peoples_df. head(5)

Két qua in ra c6 dang nhu sau:

person_ID name first last middle email phone fax title
0 3130 Burks, Rosella Rosella Burks NaN BurksR@univ.edu 963.555 1253 983.777 4065 Professor
1 3297 Avila, Damien Damien Aviia NaN AviiaD@unliv edu 963.555.1352 963.777.7914 Professor
2 3547 Otlsen. Robin Robin Oilsen NaN OisenR@univ.edu 963.555.1378 963.777.9262 Assistant Professor
3 1538 Moises Edgar Estes Edgar Moises Estes MoisesE@univedu 963.5552731x3565 963.777 8264 Professor
] 2941 Brian, Heath Pruitt Heath Brian Pruitt BrnanH@univ.edu 963.555.2800 963.777.7249 Associate Curator

Hinh 1.11-1 Poc file CSV sur dung pandas
Mot s6 tham s ciia ham read csv:

— encoding: chi dinh encoding cua file doc vao. Mac dinh la utf-8.

— sep: thay d6i ddu ngan cach giira cac cot. Mic dinh 1a dau phay (*, )

— header: chi dinh file doc vao c6 header(tiéu dé cua cac cot) hay khong. Mic
dinh 1a infer.

— index_col: chi dinh chi s cot ndo 1a cot chi s6(sé thir tir). Mic dinh 1a None.

— nrows: chi dinh sé ban ghi s& doc vao. Mic dinh 1a None — doc toan bo.

= import pandas as pd
= import matplotlib. pyplot as plt

» import random
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= peoples df = pd. read _csv('. /people. csv', encoding='utf-8', header=None,
sep=", )
= peoples_df. head(5)

Khi chi dinh khong cé header, dong header cua chung ta da bién thanh 1 ban
ghi dir liéu:

0 1 2 3 4 5 6 7 8
0 person_ID name first fast middie amal phene fax titie
1 3130 Burks, Rosella Rosella Burks NaN BurksR@univ.edu 963.555.1253 963.777.4065 Professor
2 3297 Avila, Damien Damien Avia NaN  AvilaD@univ.edu 963.555.1352 963.777.7914 Professor
3 3547 Qlsen, Robin Robin  Oisen NaN  OlsenR@univ edu 9635551378 963.7779262 Assistant Professor
4 1538 Moises Edgar Estes  Edgar Moises Estes MoisesE@univedu 963 5552731x3565 963.777.8264 Professor

Hinh 1.11-2 Vi du

1.11.4 Thao tac voi dataframe trong pandas

Khi doc file csv nhu phia trén, peoples df s€ la mot d6i twong c6 hang, cot goi
1a DataFrame. Vay néu ban muén lay gia trj theo hang hoic cot cu thé nao dé thi

lam nhu nao?

Thu vién pandas python cung cip rat nhiéu ham hitu ich cho phép ban thao tac véi
ddi tuong dir liéu dataframe nay.

1.11.4.1 Xem thong tin cua dataframe

Ban c6 thé xem thong tin cua dataframe vira doc vao bang cach st dung ham.
info () hodc xem kich thudc cia dataframe nay véi thudc tinh shape. Cuy thé nhu

Sau.

# Xem chiéu dai cua df, twong duong shape[0]
print('Len:', len(peoples_df))
# Xem thong tin dataframe vira doc dugc

peoples_df. info()
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https://nguyenvanhieu.vn/wp-content/uploads/2018/09/%C4%91%E1%BB%8Dc-file-csv-s%E1%BB%AD-d%E1%BB%A5ng-pandas-1.png
https://nguyenvanhieu.vn/wp-content/uploads/2018/09/%C4%91%E1%BB%8Dc-file-csv-s%E1%BB%AD-d%E1%BB%A5ng-pandas.png
https://nguyenvanhieu.vn/wp-content/uploads/2018/09/%C4%91%E1%BB%8Dc-file-csv-s%E1%BB%AD-d%E1%BB%A5ng-pandas.png

# Xem kich thudc cua dataframe

print(‘Shape:', peoples_df. shape)

Két qua thuc hién:

Len: 48

class "pand core.frame.DataFrame "

RangeIndex:  entries, @ to =)
{total 11 columns}:
person_ID non-null
name non-null
Ffirst non-null
last non-null
middle non-null
email non-null
phone non-null
Ffax non-null
title non-null
age non-null
is_wyoung non-null
dtypes: bool
usage
Shape: (4

Hinh 1.11-3
1.11.4.2 Truy xudt di liéu trén dataframe
< Lay 1 cot theo tén cot

Dé chi dinh cot mudn ldy, ban chi can truyén vao tén cot nhu sau:

peoples_df['name’]

Két qua thuc hién:

In [18]: peoples_df[ 'name’]

out[18]: e Burks, Rosella
1 Avila, Damien
2 Olsen, Robin
3 Moises, Edgar Estes
4 Brian, Heath Pruitt
4 Claude, Elwvin Haney
[ Mosley, Edmund
7 Derek, Antoine Mccoy
s Hawkins, Callie
a Pate, Andresa
18 Austin, Liz
11 Kendrick, Reba Alford
12 Sims, Angelina
13 Mullins, Kimberly
14 Chuck, Lloyd Haney
15 Payne, Ladonna
16 Baxter, Johnathan Browning
17 Weiss, Gilbert

18y 1 cbt cua dataframe ding thu vién pandas python

Hinh 1.11-4 két qua theo 1 cgt
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% LAy theo nhiéu cot

Thay vi truyén vao 1 string thi hdy truyén vao 1 list cic tén cot. Minh thém.

head (5) dé chiin ra’5 ban ghi dau tién cho ngan, mic dinh s& lay hét.

peoples_df[['name’, 'age']]. head(5)

Két qua:

name age
L] Burks, Rosella 25
1 Avila, Damien 23

2 Olsen, Robin 21
3 Moises, Edgar Estes 18
4 Brian, Heath Pruitt 30

1§y nhigu cdt trong dataframe

Hinh 1.11-5 két qua theo nhiéu cét
% LAy ban ghi theo chi s6

Pé lay mot hodc nhiéu ban ghi lién tiép trong dataframe, sir dung co ché trugt theo

chi s6 giéng nhu trén list trong python. Ly 5 ban ghi dau tién:

peoples_df[0:5]

Trong truong hop nay két qua gidng nhu ham head phia trén. Déu 1a 1dy 5 ban ghi

dau tién.

0 1 2 3 4 5 6 7 8
0 person_ID name first last middie emai phone fax title
1 3130 Burks, Rosella Rosella Burks NaN BurksR@univ edu 963 555 1253 963.777 4065 Professor
2 3297 Avila, Damien Damien Avila NaN AviiaD@univ edu 9635551352 963.777.7914 Professor
3 3547 Olsen, Robin Robm Otsen NaN OlsenR@univ.edu 963.555.1378 963.777.9262 Assistant Professor
4 1538 Moises. Edgar Estes Edgar Moises Estes MoisesE@univedu 963 5552731x3565 963.777.8264 Professor

Hinh 1.11-6 Ldy ban ghi theo chi sé
< LAy gia tri tra vé numpy arrays

Pé ldy gia tri cia mot cot tra vé dudi dang numpy array trong thu vién pandas

python, ban chi can thém. values vao sau, vi du:
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peoples_df['name']. values

Két qua thu dugc nhu sau:

array([ "Burks, Rosella ", "Awila, Damien ', 'Olsen, Robin °*,
Edgar Estes’, "Brian, Heath Pruitt’,
Elvin Haney', "Mosley, Edmund °, 'Derek, Antoine Mccoy®,
"Hawkins, Callie °, "Pate, Andrea °, "Austin, Liz °,
"Kendrick, Reba Alford', 'Sims, Angelina ", "Mullins, Kimberly °,
"Chuck, Lloyd Haney', °"Payne, Ladonna ",
"Baxter, Johnathan Browning', "Weiss, Gilbert °
e, Florence Barrera’', 'Fernando, Toby Calderon®,
Patrica ', "EF Leila VWinson", ey, Rose ",
", "Banks, Shannon ", "Barnes, o ",

"Brady, MNellie ', "Katheryn, Ruben Holt®, "Michael, Dianne ",

"Grant, Adam °, "Head, Kurtis °, "Berger, Jami ",
"Earline, Jaime Fitzgerald®, 'Ewvelyn, Summer Frost®,

"Quentin, Sam Hyde ‘Dunlap, Ann ', "Shields, Rich Pena’,
"Page, Winnie ", "Sparks, Ezra ", "Kaufman, Elba "], dtype=object)

Hinh 1.11-7 két qua numpy arrays tra vé
1.12 V& biéu dé trong python

1.12.1 Matplotlib
Pé thyc hién cac suy luan thong ké can thiét, can phai truc quan hoéa dit liéu cua

N6 1a mot thu vién v& do thi rat manh mé hitu ich cho nhitng ngudi 1am viéc véi
Python va NumPy. Module dugc sir dung nhiéu nhat ciia Matplotib 14 Pyplot cung
cap giao dién nhu MATLAB nhung thay vao d6, né sir dung Python va né 1a

ngudn mo.

Pé cai dat Matplotlib néu ban c6 Anaconda chi can g conda install matplotlib hoic

st dung tools pip pip install matplotlib.

1.12.2 Khai niém chung
Mot Matplotlib figure c6 thé dugc phan loai thanh nhiéu phan nhu dudi day:
Figure: Nhu mét céi cira s6 chira tat ca nhimg gi ban sé& vé trén do.

Axes: Thanh phan chinh caa mét figure 13 cac axes (nhitng khung nho hon dé vé
hinh 1én d6). Mot figure c6 thé chira mot hoac nhiéu axes. Néi cach khac, figure

chi 1a khung chtra, chinh cac axes mdi that su 1a noi cac hinh v€ dugc veé 1én.
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Axis: Chiing 1a dong sb gidng nhu cac di tugng va dam nhiém viéc tao cac gidi

han biéu do.

Artist: Moi thtr ma ban c6 thé nhin thay trén figure 13 mot artist nhu Text objects,

Line2D objects, collection objects. Hau hét cac Artists dugc gan véi Axes.

1.12.3 Vi du tao mot biéu dé don gian

Sau dy ta vé& mot biéu dd don gian véi phuong thire plot(), mic dinh no s& vé biéu
d6 duong. Véi cac tham sd t6i thiéu 1a list cac toa do X, list toa do y (luu ¥ 2 list

nay phai c6 d6 dai bang nhau).

import matplotlib.pyplot as plt

# Plot
plt.plot([1,2,3,6,10], [1,4,7,8,.8])

[=matplotlib.lines.Line2D at 0x7fdafl356150=]

[ T YR T R NI

Hinh 1.12-1 vi du tao biéu do
Pé thay doi mot chut, ta c6 thé thém tham sd vé dinh dang vao

Chang han nhu: tham s6 mau: r - red, g -green, b - blue, y - yellow, ... dinh dang
duong: - (dudng thing), -- (duong nét dut), néu khong truyén tham sb khong vé

duong.
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Chwong 2 BAI TOAN DU BAO

Dw bao la qué trinh tao ra cac nhan dinh vé cac hién tuong ma thong thuong cac

dau ra ciia chung con chua quan sat dugc.
2.1 Bai toan du bao

Du bao 1a mot trong nhiing yéu té quan trong nhét trong viéc ra cac quyét dinh
quan ly boi vi anh hudng sau ciing ctia mot quyét dinh thuong phu thude vao su tac
d6ng cua cac nhan té khong thé nhin thy tai thoi diém ra quyét dinh. Vai tro cua
du bao 13 nhay cam trong céc linh vuc nhu tai chinh, nghién ctu thi truong, 1ap ké
hoach san xuat, hanh chinh cong, diéu khién qua trinh san xuat hay nghién ctu, . . .

Trong gidi doanh nhéan, cac cau héi thuong xuyén dugc dua ra la:
Luong hang s€ ban trong thang t41 1a bao nhiéu?

Thang nay nén dat mua bao nhiéu hang?

Nén giit bao nhiéu co phiéu?

Nén mua bao nhiéu nguyén liéu?

Muc tiéu ban hang sip téi 1a gi?

C6 nén tang nhan cong khong?

2.1.1 Duw bao hd tro qua trinh ra quyét dinh trong cac tinh huéng

Diéu tiét ngudn tai nguyén sin c6: Du bao nhu cau cho san pham, nguyén liéu,
nhan cong, tai chinh hay dich vu nhu 1a mot dau vao thiét yéu dé diéu tiét ké hoach

san Xuat, van tai, tién von va nhan luc.

Yéu cau thém tai nguyén: Dy bao gitip x4c dinh tai nguyén can co trong tuong lai
(nhu nhan lyc, may moéc thiét bi, von. . . )

Thiét ké, Iap quy hoach: Du bao cac hién tugng thién nhién nhu lii lut, han han dé
thiét ké cac cong trinh nhu dé, dap, hd chira va quy hoach vung san xuét. Nhuoc

diém cua du bao 1a khong thé tranh khoi sai s6. Trén quan diém thuc tién, can hiéu
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6 ca mat manh 1an mit han ché cua cac phuong phap dy bao va tinh dén chung

trong khi str dung du bao.

2.1.2 Chubi thai gian (Time Series).

Chudi thoi gian 1a mot day dit liéu duoc quan sat & cac thoi diém ké tiép nhau véi

cung mot don vi do mau.

Trong chudi thoi gian, trinh ty thoi gian dong mot vai tro thuc su quan trong, vi
vay cdc tinh toan théng ké thong thuong nhu trung binh mau, do léch quan phuong

mau, khoang tin cay, kiém dinh cac gia thuyét, v.v. khong con thich hop
Mot chudi thoi gian thuong bao gom nhiing thanh phan sau day

Thanh phin xu thé(xu hwéng).

Xu huéng thé hién su ting truong hoic giam sut cia mot bién s theo thoi
gian voi khoang thoi gian du dai. Mot s6 bién sé kinh té c6 xu hudng ting
giam dai han nhu:

Téc do tang dan so cua Viét Nam ¢ xu hudng giam.

Ty trong nong nghiép trong GDP cta Viét Nam c6 xu hudng giam.
Murc gid c6 xu hudng tang.

Thanh phin mua (thoi vu).

Bién dong thoi vu cua bién sé kinh té 1a su thay doi lap di ldp lai tir ndm
nay sang nam khac theo mua vu. Bién dong thoi vu xay ra do khi hau, ngay
I&, phong tuc tap quan...Bién dong thoi vu co tinh ngan han vai chu ky lap
lai thuong 1a 1 nam.

Thanh phan ngiu nhién.

Nhitng dao dong khéng thudc ba loai trén dugc xép vao dao dong ngau

nhién. Cac nguyén nhan giy ra bién dong ngau nhién c6 thé 1a thoi tiét bat

thuong, chién tranh, khiing hoang nang lugng, bién dong chinh tri. ..
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Thanh phén chu ki (dai han).

Céc s0 lidu kinh té vi mo thuong c6 sy tang giam co quy luat theo chu ky
kinh té. Sau mat thoi ky suy thoai kinh té s& 1a thoi ky phuc hdi va bung nd
kinh té, ké tiép tang truong kinh té s& chung lai va khoi dau cho mét cudc
suy thoai méi. Tuy theo nén kinh t& ma chu ky kinh té c6 thoi han 13 5 nam,

7 nam hay 10 nam.

2.1.2.1 Cdc phwong phdp hién thi chugi thei gian.

Phén tich chudi thoi gian bao gom viéc nghién ciu dang dir liéu trong qua
khr va giai thich cac dac diém chinh ciia nd. Mot trong cac phuong phap don gian
va hiéu qua nhat 13 hién thi truc quan chudi d6. Cac dic diém khong dé thay trong

bang dit liéu thuong ndi 1én qua cac minh hoa db thi.

Vi du cho bang dir liéu sau:

Xe 265 | 275 | 282 | 290 | 292 | 300 | 310 | 318 | 330 | 338 | 347 | 350 | 360 | 365 370 | 376 | 382 | 387

P 104 | 103 | 103 | 101 103 | 103 | 103 | 104 | 102 | 103 | 101 103 101 101 102 | 102 | 101

Xe-Xiq 10 7 8 2 8 10 8 12 8 9 3 10 5 5 5] 6 5

% Ba loai do thi minh hoa chudi thoi gian twong ¢ng vai ban dit liéu trén 1a:

2.1.2.2 Pé thi ciia X, theo t: cung cdp lich si# di# ligu géc chwa bi chuyén doi qua bt

cir phép bien doi nao, giup cho viéc nghién ciru Xu thé va nhan dang.

Hinh 2.1-1 D6 thi cta x; theo t
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2.1.2.3 Dé thi ciia X/x.1*100 theo t: méi diém trén do thi nay cho biét gid tri hign thoi

ciia chudi ting hay giam so Véi gid tri truwéc do.

(x/xt.1)% X/ X(-1('yo) ~t

104
103.5
103
1025
102
1015
101
100.5

Hinh 2.1-2 Db thj cia Xi/x1*100 theo t

2.1.2.4 . Pé thi ciia X— X..1theo t: Pé thi nay biéu dién sw thay déi gifka cdc buwéc thoi
gian ké tiép nhau. Nhin vao dé thi ta thdy dwoc khodng cdc gid tri bién déi

giita cdc bwéc ké nhau.

XX Xp— Xeq ~ €
14

12
10

o N A OO

Hinh 2.1-3 Po thi ciia x— Xi1theo t

2.1.25 Cac dinh dgng diz liéu

Trudce khi ap dung bat cir mot phuong phép du bao khoa hoc cho mét tinh hudng
nao, can phai ghép ndi cac thong tin (dir lidu co lién quan) vé tinh hubng d6 cang
nhiéu cang tt. Nhitng dit liéu d6 dugc phéan thanh 2 loai:
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Céc dir liéu bén trong, vi du s6 liéu san pham ban ra trong qua khu, v.v.

Céc dir liéu bén ngoai, vi du nhu cac thong ké cta ngan hang vé tinh hinh tai chinh

Cua cong ty (phan anh thong tin bén trong).

Tir cac thong tin ndy, nguoi lam du bao phai chon ra thong tin lién quan nhiéu nhat
dén tinh hudng can dy bao. Chang han, trong du bao ban hang, bao cao hang ban
duogc trong qua khir ctia cong ty s& cung cap nhitng thong tin t6i thiéu cho viéc du

bao.

Thong tin t6i thiéu can thoa man cac yéu cau Ve:

Tinh lién quan: N6 c6 phai 14 thong tin lién quan truc tiép nhat khong?

Do tin cay: Dir liéu duoc thu thap nhu thé nao? C6 dang tin cay khong?
Tinh thoi su: Liéu cac théng tin méi nhat da dwoc cap nhat chua? Ching ¢o

san khi can khong?

Thiri vu

A On dinh (khong e6 xu thé )

(trung binh v phuomg sai khing doi)

L 4
"

Xu thé tuyén tinh ting

Xu thé ln‘\-én tinh giim

Chu Ki dai han

r'y
& Xu thé ln_\-én tinh ting vi thid vu nhin tinh

v

Xu thé tuyén tinh ting va thii vu cong tinh

Hinh 2.1-4 Mét s6 dinh dang dé lidu

48



Khi d4 c6 nhiing thong tin téi thiéu can thiét, ta can phai nghién ciru dic diém cua
n6 bang cach minh hoa d6 thi. Dang dit liéu qua khr 1a rat quan trong vi nd quyét
dinh viéc lya chon mé hinh du bao. M6 hinh du bao dugc chon phai twong thich

véi dang dir lieu mau trong qué kh.
2.2 Tién trinh ciia mdt bai toan dw bao

So d6 tién trinh chung ciia mot bai toan dy bao (Nguyén Thi Vinh, Pai hoc Thay
Loi).

Nhin dang muc dich dy bao

Thu thdp di¥ Ligu c6 lién quan
trudce thon diém can dy bao

Biéu dién d6 hoa di¥ liéu, nhin
dang bit ki dang mau nao

Lwa chon mé hinh dy bao phu
hop véi dang dit liéu va dy bao

A
Tinh sai 56 dy bao cho cac
g1a trj tham s6 khac nhau
va lya chon tham s6 thich

A
Ap dung mé hinh d3 chon
va phat ra cac dy bao can

~e

A

St dung céc thong tin ve
chat luong dé chinh siva du
: Chua tét
Sir Danh gia cac sai s6 dy bao
dung

Hinh 2.2-1 Tién trinh chung cua mot bai toan dy bdo
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2.3 Tiéu chuan du bao.
Céc tiéu chuan chung danh gia sy thanh cong cia mot mo hinh dy bao khi ap dung
vao mot tap dir liéu la:

- Trung cang nhidu véi cac thay doi ngau nhién trong dit liéu cang tot.

- Khéng vuot qua xa bat ki mot dic tinh nao cua dit liéu
Xét vé mit sai s6, hai loai dic tinh can quan tdm khi thir nghiém mét cong thac du
béo trén dir liéu 1a:
Céc dic tinh thong ké: Mot phuong phap du bao tot thuong cho sai s6 trung binh

nhé. Trong cac md hinh du bao, ngudi ta thuong sir dung céc loai sai s6 nhu

MAE = lZ‘ei‘ (Mean Absolute Error)
n

MSE = lZef (Mean Square Error)
n

RMSE = +MSE (squareRoot Mean Square Error)

¢ day sai sb ;= x— f; Vi f; 1a du béo cua X

Cac dac tinh dinh dang: Trong cac mo6 hinh du bao, Su ¢6 mat ctia cac dang sai
s6 (nhu tinh 1éch, tinh chu ki, tinh kién dinh, v.v.) déu bi xem 1a dau hiéu khong
t6t. Sy xuat hién cua bat cir xu thé nao trong sai s cling nén khir cang nhanh
cang tt. C6 thé sai phan hoa chudi cc gia tri ban dau dé dbi pho véi cac tac
dong nay.

Nhu véy c6 hai tiéu chuan dy bao vé dinh luong va dinh tinh 1a: sai s6 nho va

khong tuan theo mot dinh dang nao.
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Chwong 3 BAI TOAN DU BAO GIA CO PHIEU VA THUC NGHIEM
3.1 Gid6i thiéu bai toan du bao gia co phiéu

Pau tu tai chinh 1a mdt trong nhimg cach thic Kiém tién kha phd bién hién
nay ctia ngudi dung. Bang viéc phan tich cac yéu td co ban hay yéu té dinh luong
dé du bao sy ting giam cua gia ¢ phiéu, cac nha dau tu s& ra quyét dinh mua hay
ban c6 phiéu nhim tim kiém lgi nhuan cho minh. Tuy nhién, thi trudng ching
khoan ludn c6 nhitng yéu té bat ngo khong theo ¥ chu quan cua nguoi dung, do d6
du doan xu thé cua thi truong chimg khoan 1a bai toan quan trong da va dang thu
hut duoc sy quan tAm ciia cac nha dau tu, cac chuyén gian kinh té hoc va cac nha
khoa hoc. Bén canh d6, su phat trién manh mé cua cong nghé thong tin gitp cho
viéc trao doi va luu trir dit liéu vé chung khoén trd 1én dé dang hon bao gio hét.
Nguoi dung o6 thé dé dang tra ciru lich sur ting giam cia cac ma ¢ phiéu ma ho
quan tam. Mit khac nhiéu cong cu va ung dung dugc phat trién nham khai thac va
xt 1y dir liéu tai chinh khong 16 cho cac mé hinh dy bao di 1am cho cong viéc nay

tré 18n dé dang, nhanh va chinh xac hon.

Du bao gia c6 phiéu ludn 13 bai toan thach thtrc vi tinh khong thé doan trudc cua
né. Gia thuyét thi truong hang ngay 1a khong thé du bao gia c6 phiéu va gia co
phiéu 12 ngau nhién. Tuy nhién, bang cac phan tich k¥ thuat cho thay hau hét cac
gia ¢6 phiéu dugc phan anh trong cac dit liéu trudc do, do d6 xu hudng van dong
gia 1a rat quan trong dé du doan gia hiéu qua. Hon nira, cac nhom co phiéu va thi
truong chiang khoan bi anh huong bai mot sb yéu té kinh té nhu sy kién chinh tri,
diéu kién kinh té chung, chi sé gia hang hoa, ky vong cta nha dau tu, sy van dong
cua thi truong ching khoan khéc, tdm 1y ctua nha dau tu, v. vww.v. Gia trj cta cac
nhom chimg khoan duoc tinh toan vai vén hoa thi truong cao. Co cac thong sd Ky
thuat khac nhau dé xac dinh duoc dit liéu théng ké tir gia tri cua gia co phiéu.
Thong thuong, cac chi sé chimg khoan dat duoc tir gia cia cac c¢b phiéu co dau tu

thi trudng cao va tir 6 dua ra danh gia vé tinh trang nén kinh té & méi quoc gia.
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Ban chét cua sy van dong gia c6 phiéu 1a mo hd va lam cho cac khoan dau tu c6
tinh rai ro cao. Trén thuc té, gia ching khoan noéi chung 1a dong, khong tham sé va
phi tuyén tinh; do d6 chung thudng 1am giam hiéu niang cia cic mé hinh théng ké

va khong thé du doan gia va sy van dong chinh xac cua né.

Hoc may 1a cong cu manh nhat bao gém céc thuat toan khac nhau dé ting hiéu
ning trong mot sé truong hop nhit dinh. Hoc may c6 kha ning xac dinh thong tin
va phat hién cadc mau tir bo dir liéu. Cac md hinh hoc nhom dua trén may hoc nhu
hoc tang cudng (boosting) hoc bao dong (Bagging) cho két qua vuot troi so Vi
ting phuong phéap khi du doan chudi thoi gian. Gan ddy ctia cac mo hinh dua trén
cdy nhu thuét toan ting cuong d6 doc (gradient boosting) va XGBoost dugc cac
nha khoa hoc dir liéu hang dau sir dung trong cac cudc thi. Thém nita, mot xu
huéng hién dai trong hoc may 14 hoc sau (Deep Learning) c6 kha ning tuyét voi dé
trich xuat cac thong tin tir chudi thoi gian tai chinh. Mang no ron hdi quy (RNN)
da dat duoc thanh cong dang ké trong linh vuc phén tich tai chinh véi hiéu ning
tuyét voi cua nd. Co thé thay, qua trinh du doan cua thi truong ching khoan khong
chi lién quan dén thong tin hién tai ma dir liéu trudc d6 dong vai trd quan trong.
Viéc huan luyén mé hinh s& khong da néu chi sir dung di liéu vao thoi diém gan
nhat. RNN c6 thé sir dung mang dé duy tri bo nhé cua cac sy kién gan day va xay
dung cac két ndi gitta mdi don vi cua mang, do d6, nd hoan toan phu hop Véi cac
du bao kinh té. M6 hinh bd nhé dai ngan (LSTM) 1a mot cai tién cua phuong phap
RNN duoc str dung trong linh vuc hoc sau. LSTM c6 ba dau ra khac nhau dé loai
bo cac van dé trong cac no ron RNN va ciing c6 thé xtr 1y cac diém dit liéu don 1&
hodc toan bd chudi dir liéu. nhiéu nghién ctu st dung cac phuong phap nay da

duoc st dung trong du bao thi truong.

D3 c6 nhiéu phuong phap du bao dd va dang duoc st dung cho du bao su bién
dong cua gia ching khoan. Cac tiép can théng ké nhu: 1am min theo cip s6 nhan
(exponential smooothing), trung binh dong (moving average) va ARIMA 1a cac mo
hinh tuyén tinh phé bién trong kinh té dé du doan xu thé van dong cua gid trong

tuong lai. Bén canh d6, mot s6 nghién ctru cho bai toan du bao nhu Mang no ron
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nhan tao (ANN), giai thuat di truyén (GA), logic md, mot s6 phuong phap hoc may
théng ké hién dai nhu RNN, LSTM, v.v. di duoc nghién ctu trong thoi gian gan
day c6 kha ning xtr 1y cac bién dong cua thi trudng chimg khoan véi d6 chinh xéac

du doan cao.
3.2 Phat biéu bai toan

Thi truong chimg khoan Viét Nam dd c6 mot ching duong dai phat trién véi
hon 20 nim hoat dong. Trong thoi gian do, tdng san pham quéc ndi (GDP) binh
quan dau nguoi ting khoang 7 lan va Viét Nam tir mét nudc nghéo di trd thanh
mot qudc gia co thu nhap trung binh. Pt nude hinh chit S di tham gia mot cach
sau rong vao nén kinh té thé gidi véi viéc binh thuong héa quan hé thuong mai voi
M, gia nhap to chtc thuong mai thé giéi WTO va ky hang loat cac hiép dinh
thuong mai tu do vai hau hét cac cuong qudc trén thé gidi, trong d6 c6 ca cac hiép
dinh thé hé méi nhu CPTPP, EVFTA, EVIPA, v.v. Do d6, c6 thé thay nhiing két
qua dat duoc cua thi truong chimg khoan khi thé hién rd vai tro 1a kénh dan vén
quan trong caia nén kinh té, theo nhiéu goc do vé dinh lugng nhu quy mé vén hoa,
co s& nha dau tu, s6 lugng san pham, quy mé giao dich hang ngiy, v.v. hay dinh

tinh nhu tinh chuyén nghiép cua céac thanh vién, v.v.

Sau 20 nam van hanh, quy mo thi truong va dac biét cac cong ty chirng khoan
(CTCK) da c6 nhiéu thay doi ca vé sd luong, quy md 1an chat luong, san pham
cung cap cho nha dau tu. S6 lugng CTCK ting vot, quy md von ting hang tram lan
S0 Véi thoi diém mai thanh lap cung véi sy xuat hién caa nhiéu CTCK ngoai. Phi
giao dich ngay cang thap, nhiéu CTCK mién phi giao dich. Nhiéu san pham méi ra
doi, ap dung cong nghé vao hoat dong hd trg nha dau tu giao dich thay vi viét
phiéu lénh bang cach thuc hién Online. Cac bao céo phan tich duoc thuc hién
chuyén nghiép, nhiéu cong ty thuc hién bao céo bang tiéng Anh dé hd tro cho NPT
nuéc ngoai. Cac CTCK khong chi cung cap thuan dich vy mdi gidi ma con co
nhiéu nghiép vu khac nhu Ngan hang dau tu (IB), tu van niém yét, bao 1anh phat
hanh trai phiéu, cung cip cac san pham phai sinh (HDPTL chi s6 VN30, HDTL trai
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phiéu chinh phu), v.v. Khong nhitng vay, nhiéu CTCK ciing d3 ap dung cong nghé
vao hoat dong mdi giéi cling nhu tu van dau tu. Viéc co thé dé dang tham gia thi
truong va tim kiém thong tin di tao ra sic hut rat 16n dbi voi nha dau tu. Nhiéu
trang web cho phép nguoi dung c6 thé xem va tai cac dir liu lich s vé gia ciing
nhu cic bao cdo hoat dong cia cac cong ty niém yét trén thi trudng mot cach dé
dang nhu: cafef. vn, cophieu68. vn, investing. com, tradingview. com, v.v. Gitp
cac nha dau tu co dit liéu dé thyuc hién cac phan tich k¥ thuat ciing nhu phan tich
dinh lwong nham xéac dinh xu hudng gia c6 phiéu ma minh quan tdm trong cac hoat

dong dau tu ciia minh.

Trong nghién ctru nay, em sé€ thuc hién phan tich du bao su tang giam cia gia

co phiéu trong thi truong chimg khoan viét nam dua trén phan tich chudi thoi gian.
Xay dyng md hinh thyc hién yéu cau sau:
Input: Cho gid ctia ma chirng khoan & ngay t
Output: Gia cua ma chig khodn do trong ngay t+1
3.3 M@t s6 md hinh dw bao thong ké

3.3.1 Mo hinh truwgt don Moving Average (MA) dé phén tich du bao gia chieng

khoan.

Mo hinh trung binh truot don (Moving average) 1a cach tiép can ngay tho nhat doi
véi mo hinh chudi thoi gian.
Mo hinh nay thuc hién quan sat tiép theo 1a gid tri trung binh cua tit ca cic quan
sat trong qua khr.

M6 hinh trugt don c6 thé str dung dé xac dinh cac xu huéng quan tdm trong dir
liéu. Ta co6 thé dinh nghia mot cira 6 trugt dé ap dung mo hinh truot dé 1am tron

cho céc chuoi thoi gian va danh dau cac xu hudng khac nhau.
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fir1 = (X + X + oo F Xene1) /N
= (X1 t X2t o FXN) /I N+ X/ N =X N/ N
hay f,; =fi+x/ N—x.n/N
Du bao ¢ thoi diém t+1 chi la diéu chinh cua dy bao ¢ thoi diém t trude do.
Khi N tang du I6n thi lugng diéu chinh xt / N — X.n / N —0 va trung binh trugt tro
thanh trung binh mau nhu phuong phap ngay tho.

Chi nén 4p dung phuong phap nay khi sb gia tri quan sat duoc 1a it va tap dit liéu

c6 tinh 6n dinh theo thoi gian.

Mt khac, mé hinh truot don c6 thé s dung dé xac dinh cac xu huéng quan tim
trong dir liéu. Ta co6 thé dinh nghia mot cira s6 trugt dé ap dung mo hinh trugt dé
lam tron cho cac chudi thoi gian va danh dau cac xu hudng khac nhau.

3.3.2 M4 hinh lam min theo cap s6 nhén (exponential smoothing).

Mo hinh 1am min theo cap s6 nhan “exponential smoothing” 13 mot phwong phap

du bao chudi thoi gian cho dit liéu don bién.

Mo hinh 1am min theo cip s nhan thuc hién twong tu nhu mo hinh trung binh
d6ng, nhung trong dé sir dung trong sé giam dan khac nhau duoc gan cho mdi
quan sat. Noi cach khac, cac quan sat 1au hon (vé qua khir) hon xo véi hién tai

dugc danh gia 1a it quan trong hon.

Khi @6, cong thirc 1am tron theo cap s6 nhan dugc thuc hién nhu sau:
y=ax;+ (1 —a)y,—,,t>0

Trong d6, o 13 hé s6 1am min nhan céac gia tri tir 0 dén 1. N6 quyét dinh trong s6

giam nhanh nhu thé nao doi véi cac quan sat trude do.

Alpha ( o): Hé s6 lam min cho cip do.
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Hinh 3.3-1 Vi dy Vé mé hinh lam min theo cap sé nhdn
Trong vi du trén, dudng mau xanh lam dam biéu thi d6 1am min theo cip s6 nhan
cua chudi thoi gian sir dung hé s6 1am min 0, 3, trong khi dudng mau cam sir dung
hé s6 1am min 0, 05.
Ta c6 thé thay, hé s6 1am min cang nho thi chudi thoi gian s& cang muot. Piéu nay
c6 nghia 13 khi hé s6 1am min tién toi 0, mé hinh nay s& tiém can mo hinh trung
binh dong.
Céac phuong phap 1am tron ham mil ¢6 thé dugc coi 1a cac phuong phap ngang
hang va 1a phuong phap thay thé cho loai phwong phap pho bién cua Box-Jenkins
ARIMA d¢ duy bao chudi thoi gian.

3.3.3 M6 hinh lam min ham mii kép “Double exponential smoothing”.

Lam min theo c4p s6 nhan kép 1a mot phan mé rong cua 1am min theo cip s6 nhan
(exponential smoothing), bo sung hd trg mot cach rd rang cho cac xu hudng trong
chudi thoi gian don bién. Phuong phap nay don gian 1a cach sir dung dé quy lam

tron hai 1an theo cap sb nhan.

Ngoai tham sb alpha () dé kiém soat hé sé lam min cho cip do, mot hé sé lam
min bd sung duoc thém vao dé kiém soat sy suy giam anh huong cua sy thay doi

trong xu hudng duoc goi la beta (S ).

Cong thurc thuc hién nhu sau:
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y=ax;+ (1 —a)Ye—1 + be—1)
by =BYr — ye-1) + (1 — B)br—4

Alpha (): Hé s 1am min cho cép db.
Beta (8 ) : Yéu t 1am min xu huéng.

Ngoai tham sb o 13 hé s6 1am min nhan cac gia tri trong khoang tir 0 dén 1 (twong
ty nhu mé hinh lam min theo cap sé nhan), mo hinh nay st dung thém tham sé

1a tham s6 lam muot xu huéng, nd nhan céac gia tri trong khoang tir 0 dén 1.
Chuong trinh thuc nghiém

Dir liéu:

Dit liéu 1a gia ciia ma ching khoan VNM cia coéng ty ¢6 phan Vinamilk tir nim
2014 dén nam 2018 duoc niém yét trén thi trudng chiung khoan Viét Nam.

Dit liéu duoc tai vé tir trang cophieu68. vn dudi dang file CSV.

A B C D E F G H I J K L M N o P Q R | S

1 TICKER FIGI DATE TYPE FREQUEN(OPEN HIGH Low CLOSE VOLUME ADJ_OPEMADJ_HIGH ADJ_LOW ADJ_CLOS ADJ_VOLUADJ_FACT EX_DIVIDESPLIT_RATIO
2 |GF BBGO0OC3  6/5/2018 Intraday daily 135.88  139.69 134.72  137.44 879160 175 179.9 173.5 177 205000 0 1
3 |GF BBGO0OC3  6/4/2018 EOD daily 130.88  134.88 130.11 134.72 965230 170 175.2 169 175 0 0 1I .I
4 GF BBGO00OC3  6/1/2018 EOD daily 127.8 130.26  127.41 129.43 1051610 166 169.2 165.5 168.2 30000 0 1
5 |GF BBGO00C3 5/31/2018 EOD daily 12741 127.79 125.87  126.41 2231710 165.5 166 163.5 164.2 0 0 1
6 GF BBGO00C3  5/30/2018 EOD daily 129.34  129.42 12711 127.41 491920 168 168.1 165.1 165.5 100000 0 1
7 |GF BBGO00C3  5/29/2018 EOD daily 125.88  130.49 124.72 129.8 703120 163.5 169.5 162 168.6 0 0 1
8 |GF BBGO0OC3  5/25/2018 EOD daily 127.03 127.42 12472  127.03 464830 165 165.5 162 165 2329980 0 1
9 GF BBGO00C3 5/24/2018 EOD daily 128.56  129.33 127.79 127.8 512860 167 168 166 166 50000 0 1
10 GF BBGO00C3  5/23/2018 EOD daily 130.11  130.42  128.42 129.33 807290 169 169.4 166.8 168 0 0 1
11 GF BBGO00C3  5/22/2018 EOD daily 123.26  130.49 123.26 128.8 971280 160.1 169.5 160.1 167.3 6340530 0 1
12 GF BBGO00C3  5/21/2018 EOD daily 127.03 1278  123.18 124.72 1185350 165 166 160 162 0 0 1
13 |GF BBGO00C3  5/18/2018 EOD daily 13241 13241 127.1 127.8 1042430 172 172 165.1 166 0 0.964035  0.7148 1
14 GF BBGO00C3 5/17/2018 EOD daily 127.8 13173 127.49 131.72 1153810 166 171.1 165.6 171.1 160000 0 1
15 GF BBG000C3  5/16/2018 EOD daily 130.1  130.49 127.02  127.03 1028400 169 169.5 165 165 0 0 1
16 GF BBGO00C3 5/15/2018 EOD daily 135.49 136.34  130.18 130.18 1644010 176 177.1 169.1 169.1 0 0 1
17 GF BBGO00C3 5/14/2018 EOD daily 138.57  138.95 135.49 135.43 1240740 180 180.5 176 176 0 0 1
18 GF BBGO00C3 5/11/2018 EOD daily 137.8 13857 13549 137.03 575000 179 180 176 178 0 0 1
19 GF BBGO00C3  5/10/2018 EOD daily 138.57 139.34  136.26 137.03 1006620 180 181 177 178 52000 0 1
20 GF BBGO00OC3  5/9/2018 EOD daily 143.19 143.19 137.8 138.57 451010 186 186 179 180 146000 0 1
21 GF BBGO0OC3  5/8/2018 EOD daily 14242 143.19 141.65 142.42 555260 185 186 184 185 46030 0 1
22 GF BBG000OC3  5/7/2018 EOD daily 146.65 146.65 1425 1425 514230 190.5 190.5 185.1 185.1 100000 0 1
23 GF BBG0O00OC3  5/4/2018 EOD daily 14242  146.65 142.03 146.27 771810 185 190.5 184.5 190 0 0 1
24 GF BBGO00OC3  5/3/2018 EOD daily 142.27 14242 141.42 141.65 735730 184.8 185 183.7 1834 60000 0 1
25 GF BBGO00OC3  5/2/2018 EOD daily 143.96  143.96  141.66 142.42 878320 187 187 184 185 220360 0 1
26 GF BBGO00OC3  5/1/2018 EOD daily 143.19 143.19 142.04  142.04 619230 186 186 184.5 1845 632930 0 1
27 GF BBGO00C3  4/30/2018 EOD daily 140.42 145.5 140.11 142.42 997890 182.4 189 182 185 183750 0 1
28 GF BBGO00C3  4/27/2018 EOD daily 140.03 140.03 138.57  139.34 959520 181.9 181.9 180 181 589050 0 1
29 GF BBGO00C3  4/26/2018 EOD daily 137.8  139.34  135.57  138.57 1469750 179 181 176.1 180 400000 0 1
30 GF BBG0O00C3  4/25/2018 EOD daily 14242 14311 140.11 140.42 636940 185 185.9 182 1824 595450 0 1
31 GF BBGO00C3  4/24/2018 EOD daily 143.97 143.97 142.43 143.19 739700 187 187 185 186 109550 0 1
32 GF BBGO00C3  4/23/2018 EOD daily 144.35 144.97 143.5 14435 845170 187.5 188.3 186.4 187.5 159110 0 1
33 GF BBGO00C3  4/20/2018 EOD daily 14242 14435 141.89 14435 756500 185 187.5 184.3 187.5 96910 0 1

Hinh 3.3-2 Minh hoa bang di liéu
Cong cu: Ngon ngir lap trinh python 3. 8.5

Moi truong thuc nghiém: windows 10 version(1909)
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3.3.4 Keét qua mé hinh truot don Moving Average (MA)
Két qua dwoc thwe nghiém véi kich thuéc cira s6 truwgt =60

Moving average
window size = 60

bl Rolling mean trend P

=== Upper bound / Lower bound ' \

160 Actual values 4
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Hinh 3.3-3 Két qud thurc nghiém mé hinh Moving Average kich thieéc cira s6 trieot la 60
Két qua dwoc thuc nghiém véi kich thwéc cira s6 trurgt =30

Moving average
window size = 30

—— Rolling mean trend
160 Actual values

140
120

100

2014-07 2015-01 2015-07 2016-01 2016-07 2017-01 2017-07 2018-01 2018-07

Hinh 3.3-4 Két qua thyec nghiém mé hinh Moving Average kich thieéc cira s6 trieot la 30
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Két qua dwoc thuc nghiém véi kich thwéc cira o truet =15

Moving average
window size = 15

—— Rolling mean trend
160 —— Actual values /

140
120

100

2014-07 2015-01 2015-07 2016-01 2016-07 2017-01 2017-07 2018-01 2018-07

Hinh 3.3-5 Két qua thyec nghiém mé hinh Moving Average kich thurdc cira s6 trueot la 15
Chii thich dd thi:
Rolling mean trend: Xu hudng trung binh(gia tri gia du doan)
Actual values: Gia trj gia thyc té
Upper bound/Lower bound: Gia tri gia cao nhat/gia tri gia thap nhat
Windows size: Ctra s6 truot (gia tri trung binh gia ctia cac ngay trudc do)

Nhan xét:

Qua 3 d6 thi ap dung mo hinh Moving Average véi 3 kich thuéc cta 6 truot

lan luot 13 60, 30, 15 da cho thay sy thay d6i rd rang vé du bao giad ching khoan

khi kich thudc cira s6 truot thay doi.
Khi ap dung mé hinh Moving Average thi kich thuéc ctra s6 truot

(Windows size) cang 16n thi do chénh 1éch véi thuc té cang 16n, va nguoc lai.

59



3.3.5 Két qua thuc nghiém mé hinh lam min theo cip s6 nhin (exponential

smoothing).

Exponential Smoothing

= Alpha 0.05
hi
160 Alpha 0.3

) /\\ Actual

140 /
N

120

\,/ “/I\

0 200 400 600 800 1000

Hinh 3.3-6 Két qua thuc nghiém mé hinh lam min theo cdp sé nhdn
Chii thich @b thi:
Alpha 0. 05: Gia tri < = 0. 05
Alpha 0. 3: Gia tri « = 0.3
Actual : Gia trj thuc té
Nhan xét:

Khi 4p dung mé hinh (exponential smoothing) lam min theo cap sé nhan vao
bai toan qua d6 thi trén c6 thé thay khi gia tri o« = 0.3 thi gia tri du doan gan Véi

gia tri thyc té hon khi gia trj < = 0.05.
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3.3.6 Két qua thwc nghiém mo hinh 1am min ham mii kép “Double exponential

smoothing”.

Double Exponential Smoothing

— Alpha 0.9, beta 0.9
—— Alpha 0.9, beta 0.02
—— Alpha 0.02, beta 0.9
—— Alpha 0.02, beta 0.02
—— Actual

175
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Hinh 3.3-7 Két qud thuc nghiém mé hinh lam min ham mi kép

Chii thich d6 thi:

Alphal 0. 9 beta 0. 9: Giatri x = 0.9, = 0.9

Alphal 0. 9 beta 0. 02: Gia tric = 0.9, = 0.02

Alphal 0. 02 beta 0. 9: Gia trix = 0.02,8 = 0.9

Alphal 0. 9 beta 0. 02: Gia trix = 0.9, = 0.02

Actual: Gia tri thuc té
Nhan xét:

Sy thay d6i 16 rang nhat khi 4p dung mé hinh (Double exponential smoothing)
13 khi hai tham sé Alphal (cc= 0.02) va beta ( = 0.02) dat cuc tiéu ( nhd nhat co

thé) thi gia tri d3 duoc 1am min tdi da (giam xu hudng).
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Va khi Alphal (x= 0.9) va beta ( = 0.02) di cho ra gia tri do sai léch it nhat

(gan nhat) véi gia tri thuc té.

3.3.7 Tong két
Qua 3 md hinh va 5 @b thi & trén mdi Mot md hinh déu c6 wu nhuoge diém
riéng.
Moving Average (MA) mé hinh truot don: két qua ctia mé hinh nay phu
thudc rat nhiéu vao dit liéu dau vao trude d6. Chi nén ap dung phuong phap nay

khi s6 gia tri quan sat duoc 1a it va tap dit liéu c6 tinh on dinh theo thoi gian.

Exponential smoothing mé hinh 1am min theo cap s6 nhan : két qua cua
mo hinh nay cho thay gia tri alpha(ec) cang 16n thi do sai léch cang it, gia tri du
bdo cang gﬁn SO V&1 gia tri thuc té hon va Alpha thuong duoc dat thanh gié tri tr O
dén 1. Gia tri 16n thi m6 hinh chii yéu cha y dén nhiing quan sat gan day nhat trong
qua khir, trong khi gid trj nhé hon thi lich sir s& duoc tinh dén nhiéu hon khi dua ra

du doan.

Double exponential smoothing mo6 hinh lam min ham mi kép: Phuong
phap nay cho thay vu thé hon so véi phuong phap Moving Average (MA) mé hinh
truot don ddi véi nhitng bai toan dit liéu 16N, vi khi dir liéu du 16n né co thé di theo
mot xu hudng (ting hodc giam), khi d6 tham sd beta S c6 thé 1am giam xu hudng

theo thoi gian.

Piém chung: Ca 3 mo hinh déu c6 diém chung 13 gia tri du béo phu thudc
vao gia tri quan sat duoc gan hay xa trong qua khtr, néu cang gan thi do chinh xac

du bao cang cao va nguoc lai.
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KET LUAN

Sau thoi gian tham khao tim toi va dudi su chi bao caa c6 huéng dan vé bai tap do
an Tim hiéu ngon ngit 1ap trinh python, Viét chuong trinh thir nghiém du bao su
bién dong cua gia chung khoan trong khoang thoi gian nhat dinh danh cho viéc
thuc hién dé tai, nén mot sé van dé van chwa duge hoan chinh. Tuy nhién, d6 4n da

dat duoc mot s6 két qua.
Nhitng két qua dat duoc trong d an:

- Tim hiéu vé ngén ngir python.

- Tim hiéu méi truong lap trinh PyCharm.

- Tim hi€u V€ bai toan dy béo.

- Tim hiéu vé bai toan ung dung du bao gia c6 phiéu.

- Viét chuong trinh thir nghiém du bao bai toan gia cd phiéu.
Tuy nhién trong qua trinh thuc hién van con mot s6 diéu can bo sung nhu:

- Chua thao tac thanh thuc vé lap trinh python.

- Chua hiéu sau vé bai toan du bao.

- Chuong trinh thtr nghiém chwa duoc t6i wu hoa giao dién.

Trong thoi gian tiép theo, em s& ¢o gang dé ngay cang hoan thién, trau doi ki nang
lap trinh tro nén tot hon, tim hiéu vé cac phuong phap hoc méy hién dai nhu mang
no ron, Mang no ron hoc sau dé thir nghiém voi cac phuong phap du bao cho két

qua thyc hién tét hon.

Em xin chan thanh cam on!
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DANH MUC TAI LIEU THAM KHAO

Séach tu hoc lap trinh Python cin ban-NXB Pai Hoc Quéc Gia HCM
Phan tich chudi thoi gian va dy bao “Nguyén Thi Vinh — Pai hoc thay loi”

https://www. w3schools. com/

https://youtube. com/howkteam

Cophieu68. vn
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