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I Giéi thiéu
Pé tai :Tim hiéu bai toan dy bao chudi thoi gian trong tuong lai st dung
mO hinh Neural Network va Deep Learning

1: G161 thiéu chung

Du béo chudi thdi gian trong tuong 1a mot bai toan da va dang duoc tmg
dung rat nhiéu trén thé gi61 vao nhitng nam gﬁn day. Tur nhi¢t do, do am, luong
mua, gia co phiéu, Bitcoin ....v.v di duoc ap dung du bao chudi thoi gian cho
tuong lai bai cac dir liéu co san cta qua khir, hay nhitng dir liéu co thoi gian bat
thuong. Du doan chudi thdi gian cho twong lai aps dung Machine Learning da
gitip rat nhiéu cho doanh nghiép vé thi truong chimg khoan.. hay vé du béo thoi
tiét co ti 1é chinh x4c cao. Viéc ung dung m6 hinh Neural Network cho bai toan
nay da va dang dugc cac nha nghién ctru khoa hoc hay nhitng doanh nghi¢p
cong nghé trién khai nghién ctru nhitng mé hinh cho ra nhiing két qua tot nhat
va ap dung vao thyc té. Viéc dung mé hinh Neural Network gitp cho viéc du
bao cho bai todn c6 dJ chinh x4c cao hon khi dung Machine Learning

Dé tai trén s& gitp moi ngudi hiéu vé bai toan du doan chudi thoi gian
cho tuong lai sir dung mo hinh Neural Network la hai mo hinh mang Long
Short Term Memory Network va Multi-layer Perceptron. Cu thé phan bao céo
dudi s€ noéi rdo mo hinh mang véi b dir liéu “Water-Spring-Amiata” du doan
nhiét do cua Fiora trong bo dit licu do.

2: Mo ta bai toan

Day lam bai toan du bao nhiét 40 cho khu vuc Santa Fiora. Str dung bd
dir liu Water Spring_Amiata.csv. B dif liéu nay gom c6 19 cot va 7487 hang.
Noi dung cha yéu trong bo dit liéu 1a luu trit thong tin vé cac van dé nhu nhiét
do, tdc do dong chay, luong mua cua mot s6 khu vuc trong dat nudce Italy duoc
do tir 01/01/2000 dén 30/06/2020. Nhung vi c6 rat nhiéu 6 dit 1iéu bi thiéu nén
trong bai nay chung ta chi quan tam dén viéc tao m6 hinh du doan nhiét d6 cho
khu vuc Santa Fiora (Italy) véi 2 ¢t dir ligu chinh dugce stir dung 1a Date va
Temperature_S_Fiora.

Muc ti€u chinh cua bai todn 1a so sanh muc do hi¢u qua trong viéc du
doan Nhié¢t dg cua khu vuc Santa Fiora trong bo dir licu



Water_Spring_Amiata.csv dbi v6i hai mé hinh MLP (Multi-layer Perceptron)
va LSTM (Long short term memory).

Il Kién thirc co s&

1: Tong quan ve times series

Time series 1a mot chudi cac diém dir liéu duogc do theo timg khoang khic thoi
gian lién nhau theo mot tan suat thoi gian thong nhat.

Time Series bao gdm mot s dic trung:
e Trend: Thanh phan ndy chi ra xu hudng tong quan cua dit liéu theo
thoi gian: 1én hodc xudng , ting hoic giam
e Secasonality: Thanh phan chi ra cc xu huéng theo mua vi, chi ra
cac pattern theo thang, theo quy
e Cycle: Thanh phan chu ky, n6 khac seasonality ¢ chd thanh phan
nay co sy van dong trong khoang thoi gian dai
e Irregular remainder: thanh phan nhiéu con lai sau khi trich xuat hét
cac thanh phan & trén, chi ra cac diém bat thuong cua cac diém dir
ligu
Du bao chudi thoi gian bang Deep Learning: Viéc sir dung Deep Learning dé du
béo chudi thoi gian di khac phuc dugc nhitng han ché ciia Machine Learning
v6i nhiéu cach tiép can khac. Mang than kinh héi quy (RNN) 1a kién triic ¢o
dién dugc sir dung nhiéu nhat cho bai toan Dy bao chudi thoi gian

2: Neural Network

2.1: Neural NetWork la gi ?

Neural Network 13 mang lu¢i No-ron nhan tao. Py la chudi thuat toan nham
tim kiém quan hé trong tap hop dit liéu hé thong dwra theo cach thuc hoat dong
nao bo con nguoi. Neural Networks thich img v&i moi diéu chinh tir dau vao,
cho ra két qua dau ra tot nhat.



2.2: Pic diém cua Neural Network

Mang lué1 no-ron nhan tao hoat dong nhu no-ron trong nao by con nguoi.

Neural Network twong dong véi nhitng phuong phap thong ké theo db thi
duong cong hodc phén tich hdi quy

MBOi niit 1a mot tap hop tri gidc, cau tao twong tu ham hdi quy da tuyén tinh,
duoc sap xép lién két v4i nhau.

2.3: Kién triic Neural NetWork

Mbi mét mang ludi No-ron nhan tao 1a mgt Perceptron da tﬁng, mot Neural
Network thudng bao gdm 3 kiéu ting cu thé nhu sau:
e Input Layer (ting ddu vao): Nam bén trai ctia hé théng, bao gdm dir

lidu thong tin dau vao.
e Output Layer (ting dau ra): Nam bén phai cta hé thong, bao gobm
dir liéu thong tin dau ra.

e Hidden Layer (tang 4n): Nam ¢ giita tang dau vao va dau ra, thé

hién qua trinh suy luan va xir 1y thong tin cta hé thong.

output layer

input layer
hidden layer 1 hidden layer 2

Hinh 1: Céu tric Mang no-ron



2.4: Cac ham kich hoat
e Ham Sigmoid

Cong thirc:
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Ham Sigmoid nhén dau véao 1a mot sb thuc va chuyén thanh mqt gié tri trong
khoang (0;1) (xem d6 thi phia trén). Pau vao 1a s6 thuc 4m rat nho s& cho dau ra
tiém cin véi 0, nguoc lai, néu dau vao 1a mot sd thue duwong 16m s& cho dau ra 13
mot so tiém can véi 1. Trong qua khir ham Sigmoid hay duoc ding vi c6 dao
ham rat dep
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Ham Tanh nhan dau vao 13 mot s6 thuc va chuyén thanh mdt gia tri trong
khoang (-1; 1). Ciing nhu Sigmoid, ham Tanh bi bio hoa & 2 dau (gradient thay
d6i rat it & 2 dau). Tuy nhién ham Tanh lai d6i xtmg qua 0 nén khic phuc duoc
mét nhuge diém cua Sigmoid. Ham tanh con cé thé duoc biéu dién bﬁng ham
sigmoid nhu sau: Tanh(x) =26(2x)-1

e Ham Relu
Cong thuc:

f(z) = maz(0, z)
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Po thi ham ReLu

Ham ReLU dang dugc sir dung kha nhiéu trong nhitng nam gan day khi huan
luyén cac mang neuron. ReLU don gian loc céac gia tri < 0. Nhin vao cong thirc
ching ta dé dang hiéu duoc cach hoat dong cua no.

3: Mang Multi-layer Perceptron

3.1: Perceptron la gi ?

Perceptron 13 mot thuat toan hoc may tuyén tinh duoc sir dung dé hoc ¢6
giam sat (supervised learning) cho céc b phéan loai nhi phan khac nhau. Mot
perceptron c6 thé duoc dinh nghia 13 mot mang no-ron véi mot 16p duy nhat
phan loai dit liéu tuyén tinh.
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M6 hinh don Perceptron

3.2: Gi6i thigu vé MLP (Multi-layer Perceptron)

La su két hop ctia nhiéu perceptron hay con goi 1a perceptron da ting. La
mang duoc sir dung rong rii véi nhidu tang truyén thang. Mot mang MLP tong
quat 1a mang c6 n (n>2) ting (thong thuong ting dau vao khéng dugce tinh dén):
trong 6 gdbm mot ting dau ra (tng thir n) va (n-1) tang an.

3.3 :Cach thirc hoat dong ciia mang mang Multi-layer

Tang vao

Tang an 1 Tang an (n-1) Tang ra




Hoat dong cua mang MLP nhu sau: Tai tﬁng dau vao cac neural nhan tin hiéu
vao xtr Iy (tinh téng trong s6, giri t6i ham truyén) rdi cho ra két qua (1a két qua
ctia ham truyén); két qua nay s& duoc truyén tdi cac neural thudc ting an thir
nhat; cac noron tai day tiép nhan nhu 13 tin hiéu dau vao, xir 1y va gui két qua
dén tang an thir 2. Qua trinh tiép tuc cho dén khi cac neural thudc tang ra cho
két qua.

4: Mang Recurrent Neural Network
4.1 Khai quat vé mang RNN

Y tuong chinh cia RNN (Recurrent Neural Network) 1a sir dung chudi
cac thong tin. Trong cidc mang no-ron truyén thong tat ca cac dau vao va ca dau
ra 1a doc lap voi nhau. Tuc 1a chung khong lién két thanh chudi véi nhau.
Nhung cac mé hinh nay khong phu hop trong rat nhiéu bai toan. Vi du, néu
mudn doan tir tiép theo co thé xuat hién trong mot cau thi ta cling can biét cac tir
trude d6 xuat hién 1an luot thé ndo chtr nhi? RNN duoc goi 1a hoi quy
(Recurrent) boi 1& chung thuc hién cing mot tac vu cho tit ca cac phan tir ciia
mot chudi v6i dau ra phu thude vao ca cac phép tinh trude do. N6i cach khac,
RNN c6 kha ning nhé cac thong tin duoc tinh toan trudc do. Trén 1y thuyét,
RNN c¢6 thé sir dung duoc thong tin ctia mgt van ban rat dai, tuy nhién thuc té
thi nd chi ¢6 thé nhd dugc mot vai budc trude dé (ta ciing ban cu thé van dé nay
sau) ma thoi. Vé co ban mot mang RNN c6 dang nhu sau:

0
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RNN duoc phan thanh cac loai chinh:

one to one one to many many to one many to many many to many
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- One to one: mau bai toan cho Neural Network (NN) va
Convolutional Neural Network (CNN), 1 input va 1 output, vi du
vé1 CNN input 14 anh va output 1a &nh dugc segment.

- One to many: bai toan ¢ 1 input nhung nhiéu output, vi dy: bai
toan caption cho anh, input I 1 anh nhung output 1a nhiéu chir mo
ta cho anh day, dudi dang mot cau.

- Many to one: bai toan c6 nhiéu input nhung chi c6 1 output, vi du
bai toan phan loai hanh dong trong video, input 1a nhiéu anh
(frame) tach ra tur video, output 1a hanh dong trong video

- Many to many: bai toan c6 nhiéu input va nhiéu output, vi du bai
toan dich tir tiéng anh sang tiéng viét, input 1a 1 cAu gom nhiéu
chi: “I love Vietnam” va output ciing 13 1 cau gdm nhiéu chit “Toi

—

yéu Viét Nam”.
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Chu tric RNN



4.2 Piém khac biét gitta RNN va MLP

RNN 1a mét kién tric neural network phu hop temporal data. RNN phu
hop véi cac tac vu lién quan dén time-series data, brain-wave data, hoic stock
market data. Dé lam duoc diém nay, RNN su dung state matrices lién quan dén
data dang x1r 1y. No6i cach khac, RNN s€ stir dung trang thai trudc do (previous
state) ctia dit liéu dang xur Iy. Nhin chung, chiing ta c6 thé hinh dung RNN nhur
MPL két hop véi state matrices dé du doan.

4.3 biém khac biét gitta RNN va LSTM

- Cau trac RNN don gian hon LSTM vi chi ¢c6 mét tang 1a ham Tanh
LSTM c6 bén tang: Ba tang 1a ham Sigmoid 1 ting 1a ham Tanh
-  LSTM cham hon so vd1 RNN

5: Mang Long Short Term Memory Network

5.1: Khéi quat vé mang LSTM

Mang LSTM (Long Short Term Memory network) 1a mot dang dac biét
cua RNN, c6 kha nang hoc dugc cac phu thudc xa.

LSTM dugc thiét ké tranh duge van dé phu thuoc xa (long-term
dependency). Viéc nhé thong tin trong sudt thoi gian dai 1a dic tinh cuia LSTM,
chtr khong can huin luyén dé co thé nhé duge nb.

Mang hdi quy déu c6 dang chudi cac modun lip di lap lai cia mang no-
ron. V&i mang RNN chuan, cac module c¢6 cau tric rat don gian, thuong 1a mot
tang Tanh

LSTM cling c6 kién truc dang chudi nhung mo-dun ctuia n6 khac véi cau trac

mang RNN. Thay vi ¢6 1 tang thi LSTM c6 4 ting twong tac véi nhau 1 cach
ddc bict

10
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Hinh 3: Cau tric mang LSTM

5.2: Cach thirc hoat dong m6 hinh LSTM

Y tuong cia LSTM 1a thanh phan 6 trang thai (cell state) dugc thé hién
qua duong chay ngang qua dinh ctia d6 thi (Hinh 4)

Ci1 Cy

Duong di cua cell state trong LSTM

11



Cong ctia ham sigmoid trong LSTM
Thir tu cac bude cua LSTM

Budc 1: LSTM quyét dinh thong tin s& cho phép di qua 6 trang thai(cell state).
Kiém soat boi ham sigmoid trong Forget gate layer)

ft =g (1’Vf-[ht_-1,13f,] + bf)

Forget gate layer

Tiép quyét dinh thong tin dugc luu trit trong 6 trang thai (cell
state). GOm 2 phan, mot tang 4n ciia ham sigmoid 14 ting input gate layer
quyét dinh gia tr1 s€ dugc cap nhat. T?mg 4n ham tanh tao ra 1 vecto cua
mot gia ma co thé dugc thém vao trang thai mai. Két hop 2 tﬁng tao thanh
1 cap nhét cho trang thai

it =0 (VVi'[ht_l, .’L't] + b.i)

C, = tanh(We-[hi—1,2¢] + bo)

h-t 1

12



Cap nhat gia tri trang thai két hop tir input gate layer va ting an ham tanh

Nhan trang thai cii ft twong Gng. Phan tir d&é cir it * Ct 1a mot gia
tri dudc tinh toan tuong tmg v4i bao nhiéu gia tri cip nhat mdi trang thai

Ci_i Ct

—_)
4

%—»@

f*T E %) Ci = frx Cyo1 + iy x Cy

O trang thai (cell state) mai

Cudi cung can quyét dinh dau ra sé tra vé nhu ndo. Két qua dau ra
s& dua trén 0 trang thai. Pau tién cho chay qua mot tang sigmoid néi
quyét dinh cta cell state s& ¢ dau ra. Sau do, cell state dwa qua ham tanh(
chuyén vé gia tri -1 dén 1) va nhan v6i dau ra ciia mot cong sigmoid

JiJrA

GEanh> op =0 (W, [hi—1,z¢] + by)
hy = 0; = tanh (C})

h.l—l frg
>

A

Diéu chinh thong tin & dau ra thdng qua ham tanh
III Thwe nghiém
1: Gi6i thiéu vé dit liéu va K§ thuat tién xir 1y dit liéu
Dataset: Water-Spring-Amiata.csv

Chudi cac diém dit liéu duoc do theo timg khoang thoi gian lién nhau va khoang
cach giita cac lan bang nhau, goi 14 chudi thoi gian (Time series). Nhiét do cua

13



Fiora trong mdi ngdy tir nhitng nam 2000 - 2020 duoc thé hién 13 & tap data &
cOt Temperature S Fiora.

Date Temperature_5S_Fiora
01/01/2000 -0,15
02/01/2000 1,55
03/01/2000 2,70
04,/01/2000 4,00
05/01/2000 4,60

Niam dong dau tién clia Dataset
Pé dit bao chudi thoi gian cho twong lai cso rat nhiéu phuong phép dé tién xir 1i
dit liéu cua dataset, thuong ta sé& stir dung phuong phap “Sliding window” dé
tién xur 1i dit ligu.
Biéu dd biéu dién phan bd dit lidu theo ndm va thang cua tap dir liéu

Year-wise Box Plot Month-wise Box Plot
(The Trend) (The Seasonality)

30 30
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200020012002200320042005200620072008200920102011201220132014201520162017201820192020 1 2 3 4 5 6 7 8 9 10 11 12
year month

Tai tao cau truc tap dir liéu chudi thoi gian trén dudi dang hoc ¢ giam sat bang
cach sir dung gia tri & bude thoi gian trudc d6 dé du doan gia tri thoi gian tiép
theo hoic 14 bién d6i thanh thoi gian cua qua khir. Khi t6 chire lai chudi thoi
gian theo céch trén ta s€ dugc

Temperature_S_Fiora | Temperature_S_Fiora (t +1)
-0,15 1,55
1,55 2,70
2,70 4,00
4,00 4,60
4,60 NaN

Bién do61 ¢ trén va so sanh voi chudi ban dau quan sat dugc:

14



- Budc thoi gian dau vao 1a Temperature S_Fiora va budc thoi gian tiép
theo 1a ddu ra 1a Temperature_S_Fiora(t+1)

- Thu ty gifta cdc quan sat dugc gilt nguyén va tiép tuc gilt nguyén khi sir
dung tap dit liéu dé huan luyén mo hinh, nhung dbi véi dit liéu trén thi ta
s& tai cAu trac nod vé qué khu dé dyu doan cho hién tai va tuong lai

....... (t-2) | Temperature_5S_Fiora(t-1) | Temperature_S_Fiora | Temperature_S_Fiora (t +1)
0,15 1,55
-0,15 1,55 2,70
1,55 2,70 4,00
2,70 4,00 4,60
4,00 4,60

Biéu d6 bicu thi su tuong quan do tré cua tap dir liéu

Autocorrelation

109 r.
Te

.Il.
- llllllllllllllllll
ll....
0.6
044

02 A

00

2: Thiét lap tham s6 cho mé hinh

Vi bo dit liéu trén khi tién xur 1y dit liéu xong s& ap dung véi vai mo hinh dir
doan dic biét véi dé tai nay ta s€ ap dung hai moé hinh Neural Network vao tap
dit liéu dé du doan.

15



2.1: Long Short Term Memory Model

Chung t6i xac dinh LSTM véi 100 no-ron trong 16p an dau tién va st dung 25
no-ron cho 16p an thir hai. Sir dung 1 no-ron trong 16p dau ra dé du doan nhiét
dd. Chung t61 s st dung ham loss MSE(mean squared error) 1a ham loss dugc
st dung pho bién va rong rii cho cac mé hinh hdi quy. Mo hinh s& duoc fit véi
s6 epochs bang 300 va s6 batch size bang 500

Istm_input | input: | [(None, 30, 1)]

InputLayer | output: | [(None, 30, 1)]

'

Istm input: | (None, 30, 1)
LSTM | output: | (None, 100)

'

dense | input: | (None, 100)

Dense | output: | (None, 25)

'

dense_1 | input: | (None, 25)

Dense | output: | (None, 1)

2.2: Multi-layer Perceptron

M6 hinh Multilayer Perceptron, viét tit la MLP, 1a mot mo hinh mang no-ron
duoc két ndi day du tidu chuan. M6 hinh cua ching t6i duoc tao boi 2 16p dense
v6i 16p dense dau tién ching toi str dung 100 no-ron va 16p dense thir 2 st dung
1 no-ron véi tac dung nhu 1 16p dau ra.

16



dense_2_input | input: | [(None, 30)]
InputLayer output: | [(None, 30)]
dense_2 | input: | (None, 30)
Dense | output: | (None, 100)
dense_3 | input: | (None, 100)
Dense | output: (None, 1)

3: Két qua va nhan xét

3.1: So sanh 2 m6 hinh dua vao ba chi s6 MSE, MAE, R2

3.1.1 So sanh trén tap train

Dataset M6 hinh | MSE MAE R2
LSTM 0.78 0.64 0.98
Temperature S _Fiora
MLP 2.46 1.16 0.94

So sanh ba gia tri MSE, MAE, R2 trudc khi t6i vu mé hinh

Nhan xét: Dya vao ba chi s6 MSE, MAE, R2 thi ta c6 thé théy LSTM vuot tro1
hon han so véi MLP khi n6 ¢6 chi s6 MSE va MAE thap hon con R2 thi cao

hon

3.1.2 So sénh trén tap test

17




Dataset M6 hinh | MSE MAE R2

LSTM 5.72 1.77 0.86
Temperature_S_Fiora

MLP 4.11 1.49 0.90

So sanh ba gia tri MSE, MAE, R2 trudc khi t6i vu mé hinh

Nhan xét: Con trong tap test thi MLP lai t6 ra vuot tro1 hon han so v&i LSTM
khi né c6 chi s6 MSE va MAE thap hon con R2 thi cao hon LSTM

3.2: So sanh két du doan va két qua thuc té cho ca tap train va tap test

Vi d3 ¢6 su so sanh ham loss trudc day nén chung toi tién hanh du doan ¢ ca tap
train va tap test bang mo hinh LSTM va MLP. Quan st hinh anh duéi day, c6
thé thay duoc ca hai mo hinh da hoat dong rat hiéu qua va c6 két qua du doan
rat dang kinh ngac.

D liéu Train

— rpg|

= predicted
25

20
15

10

-10
0 1000 2000 3000 4000 5000 6000

So sanh gié tri thuc té va gia tri du doan cua LSTM ¢ tép train

18
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D liéu test

— real
== predicted

200 400 600 800 1000 1200 1400

So sanh gia tri thuc té va gia tri du doan cia LSTM & tap test
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So sanh gia trj thuc té va gia tri du doan ctia MLP & tap train
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So sanh gia tri thuc té va gia tri dy doan cia MLP & tap test

3.3: T6i uu héa tham s6 md hinh

Chiing t6i s& di tim cac gia tri toi wu cho cac siéu tham sd ciia mot mo hinh bang
cach str dung GridSearchCV. GridSearchCV 1a qua trinh thuc hién diéu chinh
siéu tham s dé xac dinh cac gia tri téi wu cho mét mo hinh nhat dinh. Ching t6i
tién hanh t6i wu cac tham sé 1a Epochs va Batch_size nham dé hoan thién hon
vé mo hinh. Véi két qua dau ra thi ching t6i nén giam sb luong Epochs xudng
murc 100 va gilr nguyén Batch_size 1a 500.

3.4: So sanh hai md hinh sau khi duoc tdi wu hoéa dua vao ba chi sé MSE, MAE,
R2

3.4.1 So sanh trén tap train

Dataset Mo6 hinh | MSE MAE R2

LSTM 2.89 1.28 0.93
Temperature_S_Fiora

MLP 291 1.28 0.93

So sanh ba gia tri MSE, MAE, R2 sau khi t6i ru mé hinh
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Nhén xét: Trong tap train viéc thay doi mot s chi sé nhu epcho dé t6i wu hoa
mo hinh khéng nhitng khong lam cho mé hinh tot 1én ma tham chi né con lam
cho m6 hinh té di & ca 3 chi sb. Trong d6 LSTM van t6 ra nhinh hon déi chit so
véi MLP & chi sé MSE con MAE va R2 thi gan nhu twong duong voi nhau.

3.4.2 So sanh trén tap test

Dataset Mo hinh | MSE MAE R2

LSTM 3.87 1.40 0.90
Temperature S _Fiora

MLP 3.26 1.36 0.92

So sanh ba gia tri MSE, MAE, R2 sau khi tdi wu mo hinh

Nhan xét: Nguoc lai trong tap test thi viéc t6i uwu hoa lai tré nén rat hiéu qua doi
v6i ca hai mé hinh LSTM va MLP khi ma cac chi sé déu tét hon so véi luc chua
duoc t6i uvu hoa tham sd. Cu thé trong tap test thi MLP van to ra vuot troi hon
han so v6i LSTM & ca ba chi sé.

3.5: So sanh két du doan va két qua thuc té cho ca tap train va tap test sau
khi m6 hinh dugc téi uru

D liéu Train

m— real
=== predicted
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10

=10

o] 1000 2000 3000 4000 5000 6000

So sanh gi tri thuc té va gia tri du doan cua LSTM ¢ tép train
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So sanh gia tri thuc té va gia tri dy doan cua MLP ¢ tap train
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So sanh gié tri thuc té va gia tri du doan cua MLP & tap test

22



Nhan xét: Cac biéu dd cho thay sau khi tdi wu hoa tham sé mé hinh xong két qua
khong cd qué nhiéu khac biét so vé6i lac chua toi wu hoa nhung ca hai mé hinh van du
doan rat chinh xac két qua & ca tap train va tap test.

IV Két luan

- D@ tai trén nhom da tim hiéu vé time series str dung mo hinh Neural
Network cling chinh la hai m6 hinh mang MLP (Multi-layer Perceptron)
va LSTM (Long Short Term Memory Model). Nhom dé tim hiéu vé co
ché hoat dong ctia 2 mang no-ron do.

- Sir dung hai mé hinh mang cho mét tap dit liéu lién quan dén time series
cho thay két qua dy doan ctia hai mé hinh gan tuong dwong nhau nhung
van c6 ddi chat sy chénh 1éch, dbi véi bo dit liéu duoc st dung & trén thi
ta co thé thiy trong tap test mo hinh mang MLP dy doan chinh x4c hon
doi chut so vo1 mo hinh mang LSTM, nguoc lai trong tap train mé hinh
mang LSTM lai té ra ndi bat hon han so véi mo hinh mang MLP.

- Nhom ciing di tim hiéu thém vé cach t6i wu tham sb cho 2 md hinh mang
va ciing di ap dung vao bai toan trén cho thiy két qua khong kha thi lam.
Co thé bai toan trén cach tdi wu chua thuc sy can thiét hodc 1a nhom dang
nham 1an & cach hoat dong khién hai mé hinh mang MLP va LSTM du
doan cho két qua khong nhu mong doi

- Viéc st dung Neural Network vao bai toan dit bao chudi thoi gian cho
tuong lai cling rat pht hop vi d6 chinh xac cua dy bao dugce ting 1én so
v61 mo hinh Machine Learning.
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V Tai liéu tham khao

https://dominhhai.github.io/vi/2017/10/what-is-rnn/

https://nttuan8.com/bai-13-recurrent-neural-network/

https://viblo.asia/p/recurrent-neural-networkphan-1-tong-quan-va-ung-dung-

jvElaB4m5kw

https://viblo.asia/p/recurrent-neural-network-tu-rnn-den-Istm-gGJ597z1Z2 X2
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