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# # 6181544126 : MAJOR INFORMATION TECHNOLOGY IN BUSINESS

KEYWORD:
Wat Wattanagaroon : FOREX TRADING DECISION SUPPORT SYSTEM USING
REINFORCEMENT LEARNING TECHNIQUE. Advisor: Asst. Prof. JANJAO
MONGKOLNAVIN, Ph.D.

Nowadays, everyone is concerned with their single source of
income. Therefore, one often seeks for additional income sources such as finding
the second job or becoming online and offline merchant. One of the approaches is
to invest. An investment is an activity that an individual commits money to a financial
instrument such as a stock or bond and expects its return in later period of time
with a belief that the return would overcome inflation rate and incurred risk. In the
other hand, an investment is a form of saving which has a trade-off between
additional return and incurred risk. Thus, an investment decision has to be made
carefully based on well rounded information so that the investment could achieve

the expect return with acceptable incurred risk.

Recently, machine learning has received a lot of attention from both
technology and investment companies. Machine learning techniques such as
supervised, unsupervised, and reinforcement learning have been increasingly
adopted to develop models to predict price movement or support investment

decisions.

Forex Trading Decision Support System Using Reinforcement Learning

Technique has been developed to support decision making in forex trading. There

Field of Study:  Information Technology in  Student's Signature .........ccccoccoviininnnes
Business

Academic Year: 2019 Advisor's Signature .......c.cccovevnenn.
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Traditional Programming

Data
Qutput
Program

Machine Learning

Data

Program
Output

’g‘dﬁ 1: Traditional Program VS Machine Learning

Types of Machine Learning

Machine
Learning
|
Supervised Unsupervised Reinforcement
Task Driven Data Driven Learn from
(Predict next value) (Identify Clusters) Mistakes

PV - |

gﬂ'ﬁ' 2: Type of Machine Learning

Machine Learning Algorithm wiseanidu 3 ngulug) o Ao

1. Supervised Learning Aan1siseuslasnislddeyanasulusunsy viofiFonh
Aoadinis wmsuluea 1y deanislilusunsuduunszninenmaiuwaznmia Nazldnm
atavarnvatsvdadlunazvenlsunsuindfeats viduieatuunandueiosias
Souidnvarlassadauaraialinadlésuunium vdsndudeseanisdnoufiay
arursaanlaidlunazvilumavendiaini ldsudeniwa Tunsouua
(towardsdatascience, 2559)

2. Unsupervised Leamning Aonsi3susitlifinisasu Tusunsuazyimsduunvide

LenuezAneU Lielianunsanunguvastaya 1wy n1591 Clustering
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Learning Ao Time Series Tneiilu Reinforcement Learning msdnaulafiintu i daei9an
wiltrdwmansynuiumsieaulafiovintulusunen Saumnsetunisiaues Supervise

Learning wszidunsandulansanis o eavintu

ﬁqﬁ?umiamwma 9 Uszamiau nsasulusaiavanningvienisaswuly Forex
Reestunsdndule @, 1e, s0) fiflanuseidewasmsindulousazaddamansenude
nsdadulaluadene 9 WU dadudnvazdymid imngaudunisuszyndinaia
Reinforcement Learning 3afuiunvesnsiaunlasenis izuuaﬁuaquﬂﬁé]’m%ﬂa%@mw
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1. Wieas1a Model atuayunisandulaluasu
2. WaUseynaldnaila Reinforcement Learning lun1swmunssuvatuayunis

fnaulagevnelu Forex
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1A59n15 “sevvatduayunmsdnduladevisRunsisinalsemeaniginaiinsdunosawiuni
as a o g =2 a ¢ v v o vy & v N D
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2. {ldsvuu amnsavinswsuluwanuulaefiausaiinuael Hyper

parameter #74 9 LU

1. Y(Gamma) wiemdu Discount factor dwiunislyinnuddayves
Reward Tusunan gamma HA158%17979 0 - 1 67A1 gamma dAilnd 1 wiain
5 lAudIAYAU reward Tuluy long term Lag#Ind1 gamma dAUDY
1na 0 warusaula reward Tuluu short term

2. Epoch fieduusaulunisiSeuiveyaly Training set

3. Epsilon Aatdudiavsening 0-1 mnfiauindu 1 agmueaiuan explore
100% lnevinnisdunigideninazyiins Buy, Sell wie Hold windiandu 0
Aoliiluimalden Exploit

4. Epsilon decay faan7iifiu Discount factor 113U Epsilon

3. fldsvuvanansaussdiudssdnsamlumavutistayanaulaiomniy Model unldy

sglonamlsnseviayuials

1.4 35n15AHRUIATING
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1.4.1 N153LATIZHTZUU (System Analysis)
1. ‘vaﬂﬁﬁﬂm%’jumaumsﬁwmmzummmmqiﬁﬁ] srsadlyminintuly
U990U 4agAuABIN1sveIl USMIThazE L991u 21nMsHuAwali USIS
Tnensandormmtaufiiisades
2. a3UAUFBINIS w¥ousrrunvounvelATINSIeIsTULTIaE AL
3, Anwuneluladfiihuldlunisiauisyuy Weliasnsadenldinalulad
lapegnamngay

1.4.2 n1529NLUUTEUU (System Design)
1. 99NLUUNTEUIUNITIIUVBITEUY el e u T Uled uas d1ussuy

U913 Run Reinforcement Learning



v < I3 ::l' 1 1 y v <
2. 90Nk UUNLAULYA Lareankuun1sliaunasErInalantnIuLas Back
end
3. 99NKUUNITAY wlas Tayadnn Yahoo API lagfilsnagyiinisidensudsi

wraulaenanldlunisiiasedt wu dudsiuraulafesimiidu Open 1o

Close

Open High Low Close AdjClose Volume
Date

2018-12-31 32.521000 32.570000 32.285000 32.523998 32.523998 0
2019-01-01 32.270000 32.349998 32.062000 32.212002 32.212002 0
2019-01-02 32.340000 32.424999 32.202999 32.333000 32.333000 0
2019-01-03 32.290001 32.327000 32.015999 32.270000 32.270000 0
2019-01-04 32.175999 32.181000 31.979000 32.175999 32.175999 0
2019-01-07 31.951000 32.028000 31.843000 31.930000 31.830000 0

JUT 3: f79819703a#1Aew19n Yahoo finance

1.4.3 NSWAILSZUU (System Development)
1. WaunszuUAY Reinforcement Learning Mdu@vinnis Train Model
2. Wau1sEuUaU APl lun1sieuseninenisasdte Model fiu Website

3. WeWTEUUAIU Website wiatduntii Ul Tunisldau

1.4.4 N15NAEBUILUU (System Testing)

1. 9091 Test case LienaapuTzUUdINApUSEA AU LU (UN)
2. ATIRABUANUYNADIATANIUANYTNVDITEULLATATUTORANAATIL AT

3. USudsauasunladeranaiaiintulidianuasysol

o

1.4.5 n133nvigiianisldenu (User Document)

[y

o 1A o % < ~ = & P
avigiladmiunisidau (User Manual) azidutenansiuentadunaunisiden
dl % dg{ d‘ 1 Y a v v v 1 v o
YoI3rUUTINAIWIRY WieteliAnanudilalunsldnulsegiegndes Ingasinaue

lugUvesminvsuaninansoumasureUsenausunn
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A15197 1: waluladnlslun1simunssu

AU Software:

seUUUURANIg MacOS Catalina 12959 10.15.1
JEUUIANISEIUTeLA SQ lite
ww3esdiefillusenuuusyuy Draw.io
w3eadlofldlunsiamnsyuy Jupyter Notebook, Sublime Text
meiildlunisimuiszuy Python, Html, CSS

AU Hardware:

BgUIEIIaNanans (CPU) Intel® Core™ i5-3230M CPU @ 2.30GHz
AU (Memory) 8GB
wiheiiufeya (Storage) 256GB SSD

1.6 Uselevinaninaslasu

Usglevunmndnaslasuanlassnmsiamn “seuvatuayunsdnauladorsduns,
| P A aa syrqsa'”dvn &
ANUsEmAMEWmALASdUNaSaLWAS U Teanaluil

1. anunsaltsuwuunasruidumtislunisdndulalunistevislunaia Forex

2. @111501 lUsaganYinssuLTD IR LR

3. \Juegsveansimadia Reinforcement Learning 1nUseendldlugegsia



UNa 2

WUIAALAZLRANE

Tuunfiaznanfawunfindieg Ninussgnaldlunsimunssuvatvayunisindulade

YRUATIANUTENA AenATa3 DU AL UNLATUDS

2.1 wuaRaReRUIBuWesauia Uil

Reinforcement Learning 38 RL Aian15i38u3angaymanelaensiudideindula
Tunsnsevilfussaniugedsnetdulasdnaulaainaniiziandau(envionment) lu
Snvaizves aanue (state) N13n5e4H (action) waznasneda (reward) LitefiarAunamasiia
Yoausiay Action vuaauragiu (current state) Fsagihlugnisidon Action sielunierdu

nsiseuienagnseitnsandauladn medeyaannzuindenluladu udmine19dean

A o a

v v a PRy v P . 1 A A
mayjamamimau NWU&J’]LL@ZN@?N?@‘W‘ﬂ%lﬂi‘ULLa? AI3TLADN Action Iﬂﬁlﬁﬂ,UL‘W@‘Wﬁ]%

naliin Reward NaNan

q

v

Agent J

State s, Reward 7,
Action a,

Environment J:

E‘Uﬁ 4: 59UNTYINNUVBY Reinforcement Learning

Tnesuarnidlofnszyinisdadulavesszuu (agent) 193U State waz Reward 7
Andu Agent azvinsindulaiiaziden Action egrslaagnmils anndu Agent av
SumsuBanswdsulunes State way Reward Ald§unduan svuvazaiiuliuaslésu
naetanduseglnenasn sunsziainnsiioud Judleegluanuglanisdondonnis
nsziile 39azlanasneTassugenigedn (long-term expect reward)

~Reward 1, Ao nas1eTalusvezendildinnisidennisnseyh o vian t

- State s, AD ADIUTVDITEUU 84 1A t



_ Action a, Ao nMsnseTiisanszyhmsirauladennssi a an t

- Reward 1., #i9 was1etadilgainnisnszyilunan t+1

_ State s, AD @nuzvesAWINGNlUIAT t+1

o s (State) Wuanuzaedauindouuay S (State Space) Wulwnaauztwund
Jululd e s, € S uaz Als) Wuemuesnisnszvinauaidululdlunsazanus Ine a,
€ As) uay 1€ Rllong term reward) ilo t Aonanluusiazdulae t = 0,123 .

99/ U52NaUv0933 Reinforcement Learning ags aluud9zUsznaunay 4

29AUSENBUNAN Matl (Sutton, and Barto, 2018)

1. ulgune (policy) ARdafmvuAkLINIIVRINISISEU; waznsandulalunisiden
Action sialy tielvild Reward (na31978) 1afglusserenifigegn a1l Policy unu
v ay v i a o A a ] %

A8 TT ALAUNIINNITIANENEAYeIHALRAg 19 Taazaufsendn Q-Value unusae

Qls, a) wsthluldduilsdtulunisidennisnseyindeaunis

TU(s) = argmax Qs, a)

2. Wandus1eia (reward function) Aaflenduinldmuanasnialussozenvesseuy
Ay Yo a 1 & o & a o a & . 4'

Aladiiuey s vzl lnanasedatazinainnisdadulalunisiien Action il
sruveglu State 619 9 Wnemnldunisandulafigndesazls Reward (nas19¥a) Tu

o A ] I3 v a PN Y v oA & v a aa Yo

seauiias wivniunmsdedulangndesdesnivieilunisdndulaninaslasung
s197aluseaufisninannduasun Tenasrefataziiufmuansdiannuaiunsavessia
andulatnainsariinisdndulalafnseluludisiaiiu 9ay manenanvednis
wAUymAae38 Reinforcement Learning g Aaen1sn1siseusiivelile Policy Tu
nsdnaulandamalnlanasedalusseseniigangn Fezuandianisdndulanfvesis
Reinforcement Learning N1 INATITANLAATUANYNAITINIAT T AIRUA

\Ju (g Ao reward function)

8(spal+ 8(Su1,au)+ S(Suzana)+ 8(Sus,aws)+...

I DHNATINVDINATINIA MUSLELEILNUAIY R, 2 LAAINATINYDINATIITAN

12 (%
Y

LAATUAILALIAT t UDIIAN T F995 Reinforcement Learning sitd1manesioanisi



lild R, (HaT21v03919%0) Tigadign laedidl R, \lunasiuvesseiaruditisng t

AT
Rt = g(St’at)+ g(st+1,at+1)+g(st+2,at+2)+...+g(s_|__l,aT_1)

3. wagilsridu (value function) Aedlsdduilélunsduameaansialuszozeni
aninegldsumnidenmsnsevindu 4 meld Policy (Wlsune) ieatulunmssiass
Action @382 Agent a¢ldua Reward (5197a) Tunisindulaiden Action Tugsu
falu nedn Wulevie T Juulouieiivhnisidenleaseninsaniuy slag s €S

WALAISNTEIIN a e a € A(s) wazanduldnelduleuls T 4 fsaunis

o0

T k
V (S):Eﬂr {R !| St :S} :E:r Z;V rt+!c+l Lst =5
k=0
E‘Uﬁ 5: @un1s value function

\ii® En{ } 9810 Expected (A1mans) il Action (fansevin) nsdndula

nszyauulaune T way Yigamma) 1u dnsin1saaneu (discount rate) N131A1
38N 0 < Y <1 61A7 gamma Aauan kladnslianudAgyiu reward Tuluy

long term KagnINA1 gamma Aty wualsaula reward luluu short term

4. LUUT 190998480198 1IA5 03 (model of environment) A BKUUTIABIVDY
d 1wInd au7 151981U135 Reinforcement Learning 141 lUUsze nel ld & 9609l

A a Y A o Y a a ° v
f"l'l']llﬁ']ll']ﬁﬁﬁ/]‘ﬂ%LLafﬂﬂWﬂmﬂiiu‘lfﬂLV]@JE]‘Uﬂ‘Uﬂﬂ']'JSLL’J@@@&JQ?QWL?']Q%UWI‘UU?SE‘!ﬂmnhj

11514138 Reinforcement Learning 114 lunsuidamnidu axidunism Policy
(uleune) azroliAnna Reward (319%0) avausvazengedian lngagyinnsuiuuse Policy
Wleve) dliATueglnenasn fuiulouiglwideindudowiduulouieda Seilild
Weue sgateendalevieiinniviewiaduuleuiedy o faseniuleviefivanzay
(optimal policy) wazilelwszuusdiulumuuleuet a21d (optimal state-value function)

FILNUMY V* A9EUNT
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v (s) = max V" (s)

T

g‘dﬁ 6: @113 optimal state-value function

Lﬁaﬁqﬂ s €S uay a € Aks)

lolwszuuaduluniuulouisn muizani azle action value function 7119w

action value function #lyunzau (optimal action-value function) FINUAIE O *FaunIg

* T
S,a )= max s,a
Q' (s,a) = max 0" (s,a)
E‘Uﬁ 7: @4N13 optimal action-value function
Lﬁaﬂqﬂ s €S uaya € A®)

dmiulunn 9 AvesaniuzlarnIINIeIn (state-action pair) (s, a) 3¢ lolenduves
| v A Yo oA A . ° a v o a
Amanianagldsuiiielden Action (113n5291) a uazdwwindauegluaniuy s wag aniuly
mengMmuANvIzay aglinnuduiusreontuwIgilanduiangay Q* uasalnAwg

Hendun ey V *

* *
0 (S,a) :E{’}H +yV (S:+1) |5, =s,a,= a}
JUN 8: anuduiusveaweatuugitandy Q* uavalmaugilandummungan v

2.2 WuIAA Q Learning
Q Learning A® off policy reinforcement learning algorithm #1311 Action ﬁaﬁqm
Tu State U2 nsfinanvindunisnszyiiuy off policy msizdnnisiden Action aziduy
A d' = . Y] (% :j = = [ 1 a . [
n1sdenfiuenmileain policy Yaguu astuidsnileudunisdu lnei g-learmning 991013
Seu3 policy Nviliila Reward gafian
FAUNDIENNITNNAUNAIAATAITENT Bellman Equation 1177w

Q'(s,a) = r + Y(max(Q(s’,a”))


https://en.wikipedia.org/wiki/Bellman_equation

11

A998 Q ABITYININITAS19IRNS19TUNTDIN Q-Table M1SINLVUIALYINAU
91U N 407 (N = 911U state MIULULA ) wag m 9dn (m = 371U action MJululs )

Fasraglyaviaviun Wy 0 (medium, 2561)

Actions

sates . O 0 O O
0O 0 O O
0O 0 0 ©O
" aw
O O O O

gih?i 9: 11379 Q Table

wda9nijy n1sidendu Action aglvann1s Epsilon greedy Wundsasdaeuan
ismsdinduladensening msfumguiuulyl (explore) Wieazidonyhuuuidninfogud
(exploit) TngWialudnues epsilon azgaivualeglutas 0-11ae 1 vaneda 15 explore
100% wazdsdirtosasfinuned explore Wiewas

nda1nEonuda11avh action lalu state nils q action 1 uvgg nildldiy
environment #sa¢ldnadngn state (s*) siolufie State lauaziiin reward (1) Fuiminlauda

ananaily Q table 3nnawn1s (Sutton, and Barto, 2018)

NewQ(s,a) = Q(s,a)+a[R(s,a) + ymazxQ'(s',a’) — Q(s,a)]
Nemyed — — —t

3 f %
:\::,: :)L;fl.;l:n for that state and CurrentQ Reward for taking . .
value that action at that Maximum expected future reward given the
state new s’ and all possible actions at that new
state
Learning Rate oldceuce
rate

E‘U‘ﬁ' 10: @un15 Q-learning
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2.3 uuaAn DQN (Deep Q-Network)

DON 1Junszuiun1siisiin Q Learning anmseanlaen1sfiis1iil Neural Network

199U Teevld DON azviaulaenuady 3 du

Repeat

v

Input Predicted

Predicted r'
Output Output ~
O . Loss Function b 23.512
—» 23.512... P
O . Errors
Actual N
Output

Backpropagation

JUT 11: N52UUMT191U¥03 DON
#i37: https://medium.com/kosate/alphago-zero-flvsi-Soussonuadldedsls-lnglallidoyasn

uyweiaeuluLAwEI-9d6e5c059e7d

- Feed forward #1 Neural Network Ingnaluagusenaulusie Input Layer fisudaya
Input L9111 Tue Neural Network wa 3 9gH1UN15A akazn158n A8 Ilun I

AAAERS LABazil Hidden Layer 713 Node #1g ¢ ag919luiiiauiy Input Lite

)
fnaiia faumthiives Neural Network 05U Input Wandl Input Layer udn
Awadlu Hidden Layer nauagoanuidu Predicted Output Tu Output Layer us
Predicted Output lunauil i3y Train wsn q Yusa Neural Network &l viuels
otramiugiloanndslallfiFeus weight Mvsnza

- Loss Wuilsdduiildiunennufianainsening Output fifuaseenunfiu Output
2398 9ffl0 Predicted Output fu Actual Output lngis19zsmAuRANEIAT S 2 fin
K11 Loss Function ldaenundu Error lavdaufisafivenin Predicted Output fiu
Actual Output panawdeuluwilng

- Backpropagation fta% Error dasgnaeiiudnlulu Neural Network 8nAsa usiaz

Junszuaunsdeunadu wiieluusu Weight Tu Neural Network liivinunglagndes
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walug1u 270 Error Naanduly Ineldnssuiunisnentinanans Differentiate Livali

USU Weight 1ialula Error Nitdpzasluisey 9 #ieilienin Backpropagation

N1571974999 DON Hud1uved Q-Table azlulauasdumsnaumazuadin Q-
Table fio Neural Network 715U Input t8u State, Action wag Output aanuduan Q-
value Tneflaigndunesfmuniiuiu State Fadudounnaraiu Q learning A5 ndusios

AnuAIflsuun State Nudulule aedusledalaussuidvinld DON a1u1savily

Uszgnaldnulanainrangsuwuuy

2.4 anutdaulasvasnisangulanisdavneluy Forex nuimalla Reinforcement

Learning

ludagduyn 9 JuvesnsamulidamuyinmsdoviswaniUisuniiuy v3e v wag
aU 9 MINAAMUILLFEDNNITNTEIN (Action ) 7198311015 Buy, Sell, Hold y1nn15nsevinieg
A Ay o qw ° M Yo = v Y = o A a X
amudenfefeinsivinlvrailsiilasusinigalaendeiudsvsedadesig q Mintuly
MANARIYIY
n13n389vee aanuiuAlif19iun15v19 U833 UL Reinforcement Learning
W aanuUTeulaiiaunu Agent Lnel Agent Aesdndulalunnay State lngnns
= = o | o Y aa | o o o a a °
Wisuiguladusng 9 wu Pwiwiuniesy sialuiudagdu 9w tuaeiiaunsadily
= . | a o Yo a g
a9vU Agent 9zLd9n Action tuwsiag State NVNLASU Reward asgalaefl Reward 1uA
= Yo o v Yo 9 v | o a ¢ 1 1% Y ¢ A
Wigularumlsngamulasu msnlissuuteyihmslasgiaunsatislisdnensuaivse

Bias MiAinvuluseninanisamula lnenszuiunisasyuaiunsaihuniisuiunssuiuns

1%
=]

91UV84 Reinforcement Learning land

- State WisuiailouanuzUagiuves Environment Wi 599U 04 Uauetl, IR
a ° a ] P~
aniifionses, Tuutuluwsay Currency Mifansed
- Agent 9¥1N15Id0N Action 1agg 3N State YaaNMWINRBY lAgN1TVINIWEEN
Action ¥83 Agent LUSgulailioutinasyu
- Rewards flanadnsiilasuainnisiien Action uagdnaiu Environment agn4ls Tu

ﬂﬁamu%maqﬁmaﬁﬂﬂﬂu Rewards
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Action Aan1sidennszvinuseulaiiousavuazidenae Buy, Sell w3e Hold
Experience Replay \Judafisnunusunseuiunisiaiuves DON tunsguiunisi
zlinsruIun1sIndnveyaluednlafdu Lazannisiia correlation 5¥131

Experience Tngldinszuiunisiiil Replay Buffer
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uni 3

TAs9E$19U9989ANTHAZATANTIUIU

luuniazgnandsyifesdnsiiundudusuulunswauissuvatduayunis

fnaulatevetuns1anaUsend aemalasdunasaunasuly 1AsIas1989ANS duaun

WNeTee dnwaznsatiuey sy o Tuesans

3.1 UsziRaenAns
aw o < £% [ a g o a a a v Y a

Useninhuidusunuulunsianlasinisivawil dullugsiaieaiunisliuings
asulu Forex n3a FX 011310 Foreign Exchange nu1efn15@eniaviganaiiunis
v o a = a da a a =
Audnanadunils Forex \umainnisiuiiinnsiadeubmiuiniiaanaianilavelan
Wenusem Sguia wavyanalaidiundaiusinlunisinge Forex wu adin1siiunig
TuinsUseimpuazuaniUisuanaluinuiniuanaluyissdu Faneanuinaulaid
Julunananaduseaulan dnswaniUdeusening 2 analdu s unieaiveyivay
aadees 2 anadu JagiuusevlavinnshignAnadasiluani@n vimsiinidu uasyn

Ly [y

Unyfiussuy wavlissuuadunisdenganaduvedsimunlansanel’
vsensuwuulasfiunugsiaieliueaniuaeuidunsiseninaUsewme Tneliuinis
AU EA %38158n71 Expert Advisors kagsinu Carry Trade 1AggnA1a1u15aiiennis
asuluyuuesuaNudgwIedNMstunsamu Wneusemaunuuaglvmuugilunis
ANUMIBLEAUITNTTMINEANAINANUESNIA AN TosausUlA
Ja a v a v 28 = % v oA oA A
a meuilliusenidaligldanuamuiuuiidowinann neuandeiunaudieie
LA TEUUNITIINIUTDILAALUTEN UTENAULUUTRBINIRALAULAZES 1AL YRT B

Infugnan lagdinswaunssuursediunganuasantanug ldau
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3.2 Tas9a51909ANns

I
I
Marketing Client Service Partner '
I
I

Portforlio & Fund
Services

=
=]
I
b
=
F]
o
2

. ddmrtaarh = dw
! iy dhefdsdaaiu Tassnsireinaw

JUN 12: 1A59a51989AN V8T

1A59a$1993ANTVDIUTENFULUY President Director 1Jugfigrunandafilunis

a J a ! a o v & [
G]ﬂﬁ‘lﬂﬁ\] s AIUANALANTITANUUIUAN €) ‘U@QU?UVIIMLiJuVLUG]WNLﬂWMQJ’]EJ JERIRIRGRE

panduriavius 5 dheeu sasaluil

1. NgN9UAY Marketing
IS v al ! L v ¢ v ¥ v o ¥ ¥
fndhnlunsreunsusenduiug anuikazanudila dngelvignanan

insanesnuagatiun1sasmuiuuIem

2. N§UUAY Client Service
A Y Al | & v v A oo v A a o
fnihnluniseaeediemdegnalunisldeu vedaainsldnu vsefnns EA

ANUILANUALAINLALVIUNAD I UNTUANDSN Forex

3. NGNIUATY Partner
AN luni1sAasanuUuSYn Broker Forex 11@1unsatvansuselevinso

Taiaustunsaniiugsiavinle wasdndeiudWmu EA 1mnidissuvanld azfas

wusdnauilsluguuuule

4. N§UUAIU Portfolio & Fund Service
AUANITYINIUTY EA uazgualiuvegnailunisidendadudmsunisiy

Carry Trade Tasidenamduglnuiilinanauwnuiiign
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5. NFUUAU It Department
AWANIT9UVRY Server THNM59191U0358UU EA gndaauazidledam

MIPUTEUL [T wazguannuvasnievesszuuliuing

3.3 ANWAUZNITALUIIUDANT

us¥ndusuutufinisidu Partner fumisils Broker Ailsivin1sinsa Forex uas
{3t EA Tnefifisuu Auto trade Forex 3o EA @ afianumunslumain Forex e
TUsunsumsamdusalusifidansaines viefamulunaia Forex 8n1aazi3enin Robot,
Bot Forex, A Forex, EA Forex fasnimaniidaumneiieatuiife lusunsumsadidu
anluild laglviusnisiignAanansasu EA s cloud server lnganaanunsaidentadn

Aoansldsyuy EA lnuganelissuu EA RiivdnnisyihuiuandsiulignaAiben

srglaarnnisadiunstiuaziinislasuluduai Introducing Broker (IB) 910 Broker

F9a1U150 95 URUIINMANVIRULNED P91

. . I § & A Yo o
1. Commissions {unanauuniluguvesvasidud nnismsavesaunlasudnyiu
Tadnsnsaiulusnines forex Wy 1B lnednwiuaglasuiadesidus annisades
s 3 ¢ o v A oA = Yva a
wazlUasidun a1nyn 9 geansadnme teidudnnilsesmslunslaluifinainnis
wnsn forex wufignAvinnismanilugiuan 1 Lot (Standard Lot Size Tnevialufien
Winfu 100,000 units) Iaeynna Broker 219919 1B 10 udiuuu99119u 8 USD @9na

Broker a@1u130l@ A1 Spread a1ngnAwidowdurisssuidenlunisdedouisidy

' ¥
v A

#9%0 EUR/USD 1Jusuan 1 Lot 9¢dlan Spread 16 USD @419 Broker 9suu a3y

Tfumne 1B 1ud1uiu 8 USD Fedaviliusiiavd 1B wag Broker anadiy

2. druann uAIsTINIHENANN o 1wy ArssTuienlunisiinasw T wesy auas
2.5% uatlaainsniu IB 18n130nnanunIeil Broker vinlianAisssuidealunisian
nawude 1.5% wisonadunisanAaiusalunismsania wsedu q auusdouls
1 .1 a1 I =) 1 ) % 14 = a
vausiarlusnines nislidiuanluAsssudensng q Wunisyddalvignanfeniiag

asimsnu 1B vasusEvduluuidunsdauasunisnataliiuniausevmens
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Wevsynduuuulasulunnlusnines agvinsuusliduidnues EA §agnénla
Wl e1azuunlugnandiu 50:50 wugndndenld EA X deuadudiuiu 4 Lot 39

N19USTINLATULIUANN Broker WusWIU 8%4 = 32 USD wazrinuwualinunig EA 10u

[
=2 1

31U 16 USD 11udn1@uuueiune EA duiiuegiuanuaunsan1an1sAesoaue s

avihe vndu EA Tiaulavsanaminenavsdunisuiaidnsdiuy 30:70

[%
Y

dnvussnaunuudil e lasnniamilaann Forex Aon1svin Carry Trade @slumain
Forex analunmsatulasunsdudlings i dvinisde GBP/USD wanefisgnanlateans

Ry Rudsundinguiazyinisnelueeaaisansglunaniediu sudgnandenendeans

9

a A v ° & a o v & a &
NUNVY LLﬁZlﬂNﬁﬂﬂiﬁﬂﬂﬂ@ﬂL‘U EJIUﬁQ@LQUV]Qﬂﬂ’] Y I@Uﬂ'quJWLﬁwﬁLuma']ﬂ Forex nA®

v A A vy o a o & = 4 s Yy oA
a']lniﬂi‘U‘Vﬁ@Laﬂ@@ﬂL“UEJVL@V!ﬂ’J‘UV]G]aq@L‘U@‘V]r]ﬂ']i"?jaslﬂﬂI@EJ‘VHﬂﬂJﬂ’]iﬂ@@@L@@iL@ﬂ’quuﬂu

A a o P A ! Y] & . . |
MNIBLIYNINA Swap FIUAIMURUIYADATNANINVDIDATINDALUEY ovemlght interest IWEJ?’W

¥
R

Swap LUUAMI UIN Uag AU lagagiinsAulnal Swap 3ngnsinentUevesaiiudu q

[

WU MN159¥9RNY GBP/USD (Rulaunsinguuaziunaaliansy) laokuloua d6ns)

Y %9

A 1

nanidasaUegi 1.25% wazliuneaaildnsinenileueg®l 0.50% nini1datiossinas buy

&

[ '
I~ Ia (3 IS

(FoAduaus) WeoAnAn Swap waazlasu 1.25 - 0.50 = +0.75% lunsaiifiesanas buy
¥ A = ¥ % 3 Y ‘N’J ! 4:91/ U (% = [ r-ﬂ' a U

Prupunsetuduamazlasnsinenteludiui Tunisnduiumniossines Sell lofne
Swap 0.50 — 1.25 = -0.75 n1sti0aiaes Sell MUAUNIDUNFUAY ALADUFUEIUA1ERT

& | & O A Y gz I~ A = &
G]E)ﬂLUEJIumuu IWEJ'VJﬂﬂiﬂmﬂﬂu‘lﬂﬂaﬂL‘UEJﬂ"Ugllﬁu‘WLaEJ@@ﬂLUEJ

Carry Trade 9zu1@s9Ranlsfiaud e 3ngludnlng Amsadulunais

Forex udlAn Swap vs@aile Aadviais Buy way Sell Henile Swap + dnileazdl Swap -

o
v ¥/ Ve

AatuUIEVAURUUIzinsadeilsmenagnsinasdedldds nsiUndeya Buy uas Sell
AuaENesN lnenasnuilaliUnTuuu “standard” elladyeaileid Swap WWuuinuazdn

s = Yo o « y A & o j aa = o § v d' &
wosnuils IUTuuy “Free Swap” Waladndedsl Swap iWuavviliainiinisiees

ca o 1 & ) cal 1 & [ Y 1 la a aou v o
Lﬂ@ﬁ/lLﬂﬁﬂ?ﬂ@ﬂL‘UEJﬂ’ﬁ’]EJLUUB@L@@?VIIQJL?{EJ@@MUEJ ﬂﬂuuvLﬂJ’NiﬂﬂTSUEN@LQNV]UTHVIG]'HLLUUW]

ns¥paziin1susumdsls Ruauasliavinfuaus 1wy wosvuils (Buy GBP/USD) 8nnasv

=3

nila (Sell GBP/USD) luuSunauiivindu wnyar1ve9aA 3y GBP gedunasnuilasiazdl

'
1 a

UAANNLTURADNNOINALAYAAINANAY AIUULAAITINVBINIABINDT NI NANLANDIAE
lasugaaniuannesniilasua Swap tluuin oA Swap ausadsuwdadla
AaBAIARIINUS YV Weudenmanlvinaneuwnuiigaian waanldnilsainedl Swap Avg

WU9% 9AALliunITsEninegnAfuusEmigu 80:20 vaddn Swap 9la
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3.4 Uywileadulutlogtu
Wl ludagdu ANURURIUYBIAIREAY 9 WaEN1IBLATYEAR AWNINTE VNl
\s1019esadldnsruInns viemumslunsdadulansamuiifisdu n1sagasuluue
azoghalmuuanssfulusueudssuasanuiusnu Msfiisaunsadiniesiiefidoe
Tunseuauaandsslunisasyu u3ev9613i Risk Rewards Ratio fiAuAlun13AIMY

[

gy litsansananwluyguuansglaundu wse s Jagdudsluindnniswse

ad

Sn1sianunsaamuudvszauaudnsalinaen insiguanszuiumsiunisawui

WANZANE MUV EUNTT
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uni 4
NIINAIUITEUY
luuniiagnaniieinisiasienseuu lngazesuneinnunean1sseuulngsiu Ay
ABIN1TITUUlagazIdYn UAN1TEBNLUUTEUUATRYARAL SsUUatuayunsindulatay

HUASIANUSENA ARemAda3dunasaliuLaTURS

4.1 N15AATITHTEUY
1. YAULUANITYINU (System Scope)

JuszuuiignAuasidaminiiuinastdlunisiideyavessinimiu, e,
Y a P! a v & 1 I~ (Y a ! 1< | °o v ! o
Wy, Afu, niensndunsngss undendiudsnaninludiuddyandionugii

1 1Y [ 1 A
ARG Tngazuusszuulavendu 3 diufe

- User agiduientussuu Login, Logout, Register
- Model azignnusyuuns Create, View, Edit, Delete Model
- Test and Run 3gingnfunsguszdnsamvaddunaagivlaunalimwugiilunig

MU



2. WHUNTWKEAINTF99UYBNRE52UU (Use Case Diagram)

LHUANUARINTTYINUYR3 LS UU (Use Case Diagram)

sruuaiuayunsendu laaamulu Forex s
wmaila Reinforcement Learning

% UC3: Register

User
UC4: Create Model

UCS: View model
i

it

UCe: Edit model
history

UC7: Delete model

UC8: Run test model

UC9: Model Suggest

gﬂﬁ 13: Use Case Diagram
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3. A13UNEUNUNMWUEAINITVINUYRE IHau

A7 2: Use Casel n1sudnlganuszuu (Login)

Scope i%UUﬂﬁUaHuﬂﬂiﬁﬂ?{uif\]%@ﬂJ’lEJLaum”lﬁhﬂﬂizwlﬂﬁlﬁlmnﬂﬁﬂ%
Sumefauhusiasuis

Level User-goal

Primary Actor ;g’flfé'fmuizwnﬂﬂu

Stakeholder and

their interest

Aldusyuu « dsanisldnussuulagndeswmuanaidnldeu

Precondition

IS v
Hveyadlduegluszuy

Success Guarantee

A lungszuulagnasannudnsnisldanussuy

Main Success

Scenario

1. flduszuunsonderin Msvuu (Userame) wagsvianu
(Password) t1d5g Uy

2. szuupumndarildssuu (Username) uaznsiadaunin
QNABIYBITIANIY (Password)

3. SEULLARINISITIsEUUAISY LasLanmtemLaNENNT1Y

SR N IS RIVE AT

Extensions

2a nsdifivenldsEUU (Username) nioswaru (Password) la
anAed

1. szuuuansusaioudedldszuy (Username) wSaswaniu
(Password) lsigneies

2. {9 uTrUUBudusuINTUALABUIINTEUY TEUULARS

e ldusEuUNTantayadnase

2b. nsdingldaunsendeyatnldssuulinsunuimun
1. ssuuuandieudayandililansen

2. glduszuunsendeyaidinsenliasuidigssuy




AN 3

Use Case2 N1588N31N58UU (Logout)

23

Scope szuuaﬁuagumiﬁmﬁﬂﬁamaﬁumw&iwﬂmmé’w
inAfin3Bunesaiuiasuds

Level User-goal

Primary Actor Eﬂéﬁ’fﬂ’luiwunﬂﬂu

Stakeholder and their

interest

Aldusyuu FoIn1seananszuUlsdsatinaunis

197U

Precondition

Aldudnldaueglussuy

Success Guarantee

v Yo
I}ﬁ‘lﬁﬂ’]ﬂ@@ﬂ’ﬂﬂﬂizUUlﬂﬁ%i"\]

Main Success Scenario

1. {lNUITUULAIANABINITOBNIINTEUY
2. syuuwansran1seananszuuladnsauazegluanius

saMdngsruuanasy

A15197 4: Use Case3 N15aiiAT3UU (Register)

Scope seuvatiuayunsandulageus dunsssUsswmeneg
a aa ¢ ¥ cas a
walladunesaiuiiasuile
Level User-goal
Primary Actor A lduszuunnay

Stakeholder and their

interest

Alguszuy : gldnudldnueglussuy

Precondition

Lifivoyarldueglussuy

Y Y

Success Guarantee

IS4 4
Nvayarldanueglusyuy

Y

Main Success Scenario

1. gldusguundsnnudesnsainsaandnssuy

2. gl¥unsendeya Username, Password

3. syuuinseTnaeuteya username TniulBy
w3l

a. 33‘U‘ULLﬁﬂﬂNﬁﬂ’]iﬁﬂ%SLﬁﬂUﬁ%%‘ﬂ

Extensions

3a. username TUKBUlUTEUY

1. glduseuunsendeya Username 8nA33
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mi’m‘ﬁ 5: Use Cased Create Model

Scope sruvaduayunsindulagevielunsisUssmeane

WANASDUND A UILAT UL

Level User-goal

Primary Actor ;g’flfé'fmuizwnﬂﬂu

Stakeholder and their AlEUsEUL © 8131308319 Model IGanuiidesnis
interest

Precondition Aldudnldaueglussuy

Success Guarantee Eﬁ%ﬂ’ma’lmmgﬂﬁizuuﬁw\/\odel

Main Success Scenario 1. ;ﬁ%@wuﬂiaﬂ%;ﬂa%a%mm (Y, s, nearn, $m

uaniUasn) ifosnisiauas fufl Suuas fuduan

2. STUUMARISIAT8ITILIATIATlEIaN Yahoo
Finance taglyinsnyagsnan

3. ;g’flﬁﬁmué"fwiwwd’mnaﬂummﬂa Train, Test data set
4. glFuimuad samma (Discount factor difnta 0-1),
epsilon (A1n1staNNISARAUlALUY Exploitation 150
Exploration AlA5z1113 0-1), epsilon_min,
epsilon_decay (8n31n135aAU83 epsilon),
episode_count, start_balance, currency _amount,

Avg currency rate

5. fléfaustan Policy #13a Condition Tunisife 118 wie
laiviheylsuazsiern Reward luusiazdunou  Condition
laglvildunan 10 condition

6. fldsunsenteluina

7. {ldaudsdu Process

8. STUUYINNTTULALULARING

Extensions 2a. nyallinutoyanisyy

]

1. szvundldanuilinudeya
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da. NIAINTONA1 gamma, epsilon, epsilon_min,
epsilon_decay liogludn 0-1

1. szuukaslinsana v

A37971 6: Use Case5 View Model History

2

Scope seuvativayunsandulageus dunsssUsewmeney
nAfin3Bunesaiuiasuds

Level User-goal

Primary Actor ;ﬁﬁi’f\‘i’lmwunﬂﬂu

Stakeholder and their

interest

Aldusyuy @ fsanisatoyadoundivedling

Precondition

Algeudnldanueglussuy

Success Guarantee

A lE9uaIm1509 Hyper parameter Uealinavisonanig

audeundauazaunsaguan1sinauvedling

Main Success Scenario

1. glnuszuuiisnnufeinisguisiinisldau

2. STUULARIHATRLAUSE IRNNT Train model

3. {ldudonlumatiauls

4. gldueaunsag Hyper parameter 6 9 douvidauag

NATRINTTLNTU

Extensions

2a. WifiteyausyiRlusyuy

1. spuuuanNa i linudayadound
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a371971 7: Use Case6 Edit Model History

2

Scope seuvativayunsanaulageusiunsssUsewmeney
nAfin3Bunosaiuiiasuis

Level User-goal

Primary Actor ;ﬂ%’muizwmﬂu

Stakeholder and their

interest

HIFUTZUU : Amsnsataziily Hyper parameter
Y Y

Precondition

Alduinldauegluseuy

Success Guarantee

Aldeuanunsaunty Hyper parameter vadlunauaziin

A15d519 model

Main Success Scenario

1. Jlgnussuuiisnnuieinisgussiinislda

. srUUsAnIRateyaUsE IRN1T Train model
gldnudenlumaiianla

. flduaInsanuazily Hyper parameter #19 9

- Aldeuunlureliag

N U0 B VLW N

, ;ﬂﬁfjj\‘i’luﬁﬁu Process

Extensions

2a. Wifiveyauseiflusyuy

1. spuusanINa I linuayadauna

da. NSeINBNA" gamma, epsilon, epsilon_min,
epsilon_decay liogluan 0-1

1. syuuksinsana vl

5a. gldeulilainmsunlegeluea

1. s3UUEYNNSIETeluma vadlumansenuiwily




mi’mﬁ 8: Use Case? Delete Model
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Scope szuuaﬁuagumiﬁmﬁﬂﬁamaﬁumw&iwﬂmmé’w
inAfin3Bunesaiuiasuds

Level User-goal

Primary Actor Eﬂéﬁ’fﬂ’luiwunﬂﬂu

Stakeholder and their

interest

Aldusyuu @ fsanisaulieg

Precondition

Aldudnldaueglussuy

Success Guarantee

% Y o @
Alduauisaaulinasenladiia

Main Success Scenario

1. fl¥nusyuuiisanufeinsgUssiinislda
2. spuuuanIrateyaUseIin1g Train model

3. {ldnudsauluinadilidosnis

4. szuvasuaud ldulvigududenisaulueg

5. gldunannasreinisauliuia

Extensions 2a. WifiveyauseiRlusyuy
1. szuusanaNa i linudeyadouna
5a. Hldaunagnidnnisauling
M15199 9: Use Case8 Run Test Model

Scope sruvativayun sandulatonetunsislssmaniey

wintiasdunesauiuriasuil
Level User-goal
Primary Actor A ldussuunnAY

Stakeholder and their

interest

Al9usEUY : AansTulinagUssansnnveanisvinnu

Precondition

Al ldnueglusyuy

Success Guarantee

A lfuansaguszavnsanvedling
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Main Success Scenario

1. fldnusruuidsanuieinisgusziinislda

2. syuuuansratoyaUsyIAns Train model

3, pﬂéﬁ’fmwﬁaﬂimmaﬁau%

4. pﬂ%ﬂfluﬁaﬁmmiaﬂizﬁw%mwmiﬁ’mmaﬂuma
5. flfnudendeyafifosnis (u, tfu, nesd, Snan
uaniUAev) fiFesnsiauas fuiliGuuas udugn

6. SEUULANITIANTBITI9La LA Yahoo
Finance uwaglyingimueasian

7. ;ﬁ%ﬁ‘u&%’u Process

8. STUUMNITSULATLAAINAUTE AN NNVD I LULAA

Extensions

2a. WifiveyausyiRlusyuy
1. szuvkanma i linudeyadouna

5a. nstllainudouansy

]

1. SpUUk Ui ldnudeyas




A5 10: Use Case9 Model Suggest
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Scope szuuaﬁuagumiﬁmﬁﬂﬁamaﬁumw&iwﬂmmé’w
nAfin3Bunesaiuiasuds

Level User-goal

Primary Actor pﬂsé’fmuizwﬁqﬂﬂu

Stakeholder and their

interest

Aldusyuu @ fsanissuluauusihnisamulutoya

a1an

Precondition

Aldudnldaueglussuy

Success Guarantee

Aldeulasumuuniilunisamu

Main Success Scenario

1. glgnusruuidsnnudeinisgussiinisldau

2. sUuuanIRatayaUse RN Train model

3. fldnudenlunaniauls

4. lganuderainisiumuugiinisamuanlunaiiden

5. Jldaudentoyaiisonis (iu, Wi, nesd, 803
A Ay

LaNUagw) NN0INg

6. ;ﬁ‘ﬁmuﬁﬁu Process

7. szuusuzinisamy (Buy, Sell, Hold)

Extensions

2a. WifitoyausyiRlusyuy

1. syuusanma i linudeyadouna

5a. nstllanudoyaiisey

1. SeUURI v ldnudeys
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4. WHUNWHEAINIZUIUNININUYBITEUU (Sequence Diagram)

UCO01: Login

e

‘ :RLSystem

SEUL :
Login(Username,Password) .

:User
U:User

u:nnmseuuse:L._,i i

checkPassword(Password)

E‘Uﬁ 14: Sequence Diagram 1 n1stt e 1UsEUY (Login)

UCO02: Logout

g lZ sz

[ :RLSystem

LoginOut() ‘—:

g‘d‘ﬁ 15: Sequence Diagram 2 11599n3MN3EUU (Logout)
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UCO03: Register

:RLSystem

g lduszuy
Register(Username,Password,name)

<<create>>(Username,Password)

>

> u:User

Uil 16: Sequence Diagram 3 N15a8iA352UU (Register)

Y

UCOQ4: Create Model

Al nusuy

M getDataYFinance(symbol startDate,endDate) | historyData:getDataYFinance(symbol startDate,endDate)

trainModel(lenTrainDate, lenTestDate, gamma, epsilon, '
epsilon_min, epsilon_decay, episode_count, condition, H
modelName,start_balance,

<<create>>(numTrainDate, numTestDate, gamma, epsilon, egsilon_min, epsilon_decay,
currency_amount,avg_currency_rate)

episode_count, condition, modelName, histq'rynata)

‘@

SUT 17: Sequence Diagram 4 n13a31$Model

Y
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UCO05: View model
history

:RLSystem :RLModel

1 nuszuy
findHistory(userld): RLModel[]

findHistory(userld): RLModel[]

»
r o

E‘U‘ﬁ 18: Sequence Diagram 5 View model history

UCO06: Edit model
history

{ :RLSystem ]

findHistory(userld): RLModel[] :

findHistory(userld): RLModel o [I A

chooseModel(RLModel:RLModel) _ rl:chooseModel(RLModel:RLModel): RLModel

—

flgnuszuy

editTrainModel(lenTrainDate, lenTestDate,
gamma, epsilon, epsilon_min,
epsilon_decay, episode_count, condition,
modelName, symbol)

h 4

alt updateModel(numTrainDate,numTestDate,gamma,epsilon,
epsilon_min,epsilon_decay,episode_count,condition[],symbol,start_balance,

modelName == null
currency_amount,avg_currency_rate)

<<create>>(numTrainDate, numTestDate, gamma, epsilon, epsilon_min,

epsilon_decay, episode_count, condition, modelName,start_balance,
currency_amount,avg_currency_rate) > RLModel

Ul 19: Sequence Diagram 6 Edit model history

Y
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UCO7: Delete model J

§ sz
findHistory(userld): RLModel

o findHistory(userld): RLModel[]

chooseModelDelete(RLModel:RLModel)

rl:chooseModel(RLModel:RLModel): RLModel

A4

]

deleteModel()

»
r g

._..|:|..-....._..

rl:RLModel

E‘Uﬁ 20: Sequence Diagram 7 Delete model

UCO08: Run test model J
i :RLSystem

A sz

findHistory(userld): RLModel[] ‘i findHistory(userld): RLModel[]

:RLModel

]

chooseModel(RLModel:RLModel) | | r:chooseModel(RLModel:RLModel): RLModel

historyDala:getDalaYFinance(syrhbol,stanDate,endDate)

runTestM

odel(startDate,EndDate, historyData) |

rl:RLModel

Y

U7 21; Sequence Diagram 8 Run test model
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UC09: ModelSuggest J

:RLSystem
f sy

findHistory(userld): RLModel[] . findHistory(userld): RLModel[] : ' :

chooseModel(RLModel:RLModel) | | :chooseModel(RLModel:RLModel): RLModel

]

historyData:gelData‘(Financé(symbol.staﬂDate)

suggest(historyData)

gﬂﬁ 22: Sequence Diagram 9 Model Suggest

4.2 N1999NLLUUTTUY

1. 1n59651999952UU Design Model

User

RLSystem
-userld .
-username + Login(Username,Password)
-password +LaginOut()

+Register(Username,Password,name)
+getDataYFinance(symbol,startDate,endDate)

+trainModel(lenTrainDate, lenTestDate, gamma, epsilon, epsilon_min, epsilon_decay,
episode_count, condition, modelName)

+findHistory(userld): RLModel[]

+chooseModel(RLModel:RLModel)

+editTrainModel(lenTrainDate, lenTestDate, gamma, epsilon, epsilon_min,
epsilon_decay, episode_count, condition, modelName)

RLModel +chooseModelDelete(RLModel:RLModel)

+checkPassword(password)

-riModelld

-userld
-numTrainDate
-numTestDate
-gamma

-epsilon
-epsilon_min
-epsilon_decay
-episode_count
-condition[]
-trainingLogl]
-model_name
-symbol_name
-start_balance,
-currency_amount,
-avg_currency_rate
-buy_lot_size
-sell_lot_size

+indHistory(userld): RLModel[]

+findModel(userld, riModelld):RLModel
+estModel(data[],start_balance, stock_amount, Avg_stock_price,stoc
+updateModel(numTrainDate,numTestDate,gamma,epsilon,epsilon_n
episode_count,condition[],symbol_name, historyData)
+runTestModel(startDate, EndDate, historyData)
+suggest(historyData)

U 23: Design Model syuvatiuayunisanauladersiunsdusenaniemaiiniay

Y

WosaLuUNLATULS



2. Entities Relationship Diagram: ERD

User

PK

userld

username
password
name

Condition

PK

conditionld

FK1

modelld

condition

3. System Architecture

Model

PK

modelld

FK1

userld

created_at
updated_at
numTrainDate
numTestDate

epsilon
epsilon_min
epsilon_decay
episode_count
trainingLog(]
modelName
start_balance,
currency_amount,
avg_currency_rate

gﬂﬁ 24: Entities Relationship Diagram

Cloud

Yahoo Finance

A

gamma H—

35

Log
PK |logld
FK1 | modelld
created_at
updated_at

@

Web Application

v Server
N\ r~
E Web Reinforcement
Server Learning Engine
v A

DB

g‘d‘ﬁ 25: System Architecture
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4.3 N1599NUUUNAGWS (Output Design)
NN3ONLUUNAGNS (Output Design) Aildainnisiaussuvativayunisinduladeaiy

HUNSIPIUTLNARBNATAS DU DS AU AT U

1. msuaawwaluguuuunsu
Junsuanstoyaagunmittieligldnutesiiunmsin wavaiunse

Wigumeudeyalatauuingdu dedenisianudila

Currency Symbol : USD/THB
Currency | CLOSE PRICE

Currency Symbol

THB=X

Traning Date

Start Date

2020-02-01

End Date

JUN 26: M3kanIns

2. msuanskalugduuudendna Logs
Junsuaninisviauressgutligldnudiunmiiseuilafinssndunuds

vy fnadnslunisviheadusgnsls
Logs

Training
Episode 1/3 Total port value: 331,350.70
Episode 2/3 Total port value: 331,788.90
Episode 3/3 Total port value: 331,762.30
---------- Testing ----------
Test Day 1 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 2 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 3 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 4 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 5 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 6 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 7 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 8 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 9 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 10 Hold |Balance: 1000 open_cash: 300,000.00
---------- Testing Summary On Last day ---=======
Total THB=X in Balance 1000
Total Open cash in episodes 300,000.00
Total Portfolio value in episodes 331,500.00
Total Days in episodes 10

U 27: nsuanadeya Logs
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4.4 nMseanuuutayaidn (Input Design)

4.4.1 szuuaﬁuaqumiﬁmﬁﬂﬁamaLﬁumiwhwizl,mé"wmaﬁﬂ?ﬁuwg%mﬁuﬁ
\@fuile

luduvesnisudndveya (Input Design) 1155305 Y0YAINT U BYA

nans (14 sQLite) # nduunaafudeyandnvesszuu uazviinisiidgszuy

grudoyanaariudds (Script) 71w Python Taeldauriulausng Sqlalchemy

Inedoyafiivausawdeentiilu 4 Table Ao

1.1 User aziimsduiinteyaiinangudeyaannnis Sign up

SIGN IN SIGN UP

Name
Email

Password

REGISTER

JU# 28: asinsaun@n
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1.2 Model 9giin1sduiindayaidngiudeyanaunvinn1s Create Model

Yunlul Ineasng

CONFIG

Model Name *

THBUSD2

Number of days for training *

20 <

Number of days for testing *

10 °
Episode count (Epoch)*

3 <
Start Balance (THB)*

300000 <

Avaliable Currency Amount (USD)*

1000 <

JUN 29: msfuamidmiumsulieg
1.3 Log azinsuuiinasgiudeyainsgwinanis Train model lonaansiduy

Falatng

---------- Training ----------

Episode 1/3 Total port value: 331,350.70

Episode 2/3 Total port value: 331,788.90

Episode 3/3 Total port value: 331,762.30

---------- Testing ----------

Test Day 1 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 2 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 3 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 4 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 5 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 6 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 7 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 8 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 9 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 10 Hold |Balance: 1000 open_cash: 300,000.00
---------- Testing Summary On Last day ----------
Total THB=X in Balance 1000

Total Open cash in episodes 300,000.00

Total Portfolio value in episodes 331,500.00

Total Days in episodes 10

U 30: nsuanaveya Logs

Y
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1.4 Policy agiimstuiinasgiudayaainnsigldnudanitmmualissuy

ynsTensevemeataulvesls

Action SELL

Condition

<

Criteria

% Change(from average 5 days)

Threshold
3

Action Sell : Sell When Current price > change5 3%
& Action HOLD

Condition

<

Criteria

% Change()

Threshold

3

Action Hold : Hold When Current price > change 3%

U7 31: msrvun Policy

Y

4.5 n1seanuuudufnsarlday (User Interface Design)

mseenuuvdLRafeiugldnu Wuniseenwuubigldnuansaldfssvvatvayunis
Andulatorsdunsiinssemememaiaiduresaividsuiaiiu uiusiwes (Web

Browser) Iaaiin1suusdrussuunistdanudu 9 ssuugoasail

1. awnzileugldau (Register)

Jumheeiligldauausaainsssuuaunn lnensendeyato Sua wazsanu

SIGN IN SIGN UP

( wat wattanagaroon

6181544126 @gmail.com

REGISTER

JUT 32: nieiieganisadinsaunn
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2. szuudinlgeau (Log in)
Juniheenlifldnunsendeyadiua wassianuieduduimueasldiu

futeyaanngiudeys wessuuiglanansdeyalunaluefnvesldanuls

SIGN IN SIGN UP

6181544126@gmail.com

JU 33: $29819713 Sign In

3. szuvas19luma (Create Model)

v

Juntheenidldaunsendeyadudnualdunsiseninassnaiidens

o

waantunsondeyatasiarifesnisnsdaya dwlu Config 1unisbigldsnunsen

Y

Fo (ModelName), $1uauiulunas Train Uaa (Number of day for training), 31U
Juluns Test Yoya (Number of day for testing), 31uuAT ¢lun155U (Epoch)

(EpisodeCount), Frunuduanisudu (StartBalance)

CREATE

Q > Currency Symbol : USD/THB
Currency CLOSE PRICE
28

Currency Symbol 26

THB=X 24

22

% CREATE MODEL

Traning Date

9 VIEW MODEL HISTORY Start Date

318
2020-02-01 -

End Date

2020-03-30 B 513
SEARCH CLEAR

-):U LoGOUT

© PO IDOLSISDPHH A
.’l,.. 2 ar® o afb oV acV oV oV oW
500&

Wi

JUT 34: Msaslang



CONFIG
Model Name *
THBUSD2

Number of days for training *

20

Number of days for testing *

10

Episode count (Epoch)*

3

Start Balance (THB)*

300000

Avaliable Currency Amount (USD)*

1000

U7 3

U
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---------- Training ==-======~

Episode 1/3 Total port value: 331,350.70
Episode 2/3 Total port value: 331,788.90
Episode 3/3 Total port value: 331,762.30

Test Day 1 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 2 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 3 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 4 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 5 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 6 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 7 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 8 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 9 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 10 Hold |Balance: 1000 open_cash: 300,000.00
---------- Testing Summary On Last day =-=-------
Total THB=X in Balance 1000

Total Open cash in episodes 300,000.00

Total Portfolio value in episodes 331,500.00

Total Days in episodes 10

5: N13MUUAAT Config Wag NI1SLARY Logs

4. ssuuglanaadaunas (View Model History)

\Jusyuuntveiiuaning Hyper parameter siudstioluna uazdoya

RUATITENINUTLNAT LD

VIEW

Currency

Currency Symbol

THB=X

Traning Date

Start Date

2020-02-01

End Date

2020-03-30

SEARCH

CONFIG
Model Name *
THBUSD2

Number of days for training *

20

Number of days for testing *

Currency Symbol : USD/THB OPEN PRICE

-

Logs

==msscsaes Training =======-==

Episode 1/3 Total port value: 331,350.70

Episode 2/3 Total port value: 331,788.90

Episode 3/3 Total port value: 331,762.30

»»»»»»»»»» Testing ----------

Test Day 1 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 2 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 3 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 4 Hold |Balance: 1000 open_cash: 300,000.00

6: syuugliLARdounEd



a2

5. szuunnlalama (Edit Model History)

W usguunineed uanina Hyper parameter s9ufiad aluing uazdoya

v a

L‘Eumi'}szwj'}ammmﬁlﬁ’j’l,l,amumL?uﬁa%’ayjamﬁauﬁ’mzwa‘lumaé’auué’uwi
fldsmannsaludsuteya FumsseninUssmatuilSuuas ud uganisia
Joya TiudedwIuiulunis Train doya (Number of day for training), 91uuiuly
n15 Test Y@y a (Number of day for testing), 111 T slun135u (Epoch)

(EpisodeCount), ﬂ"'muﬁuam‘%mé’u (StartBalance)

EDIT

é > Currency Symbol : USD/THB
Currency OPEN PRICE

Currency Symbol

THB=X

% CREATE MODEL

Traning Date

=9 VIEW MODEL HISTORY StartDate

2020-02-01
4[] rosour

End Date

CONFIG Logs

Model Name* e Training -=======--
Episode 1/3 Total port value: 331,350.70
Episode 2/3 Total port value: 331,788.90
Episode 3/3 Total port value: 331,762.30
---------- Testing =========~

THBUSD2

Number of days for training *

20 bt Test Day 1 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 2 Hold |Balance: 1000 open_cash: 300,000.00
Number of days for testing * Test Day 3 Hold |Balance: 1000 open_cash: 300,000.00

e Test Day 4 Hold |Balance: 1000 open_cash: 300,000.00

JUN 37: maunlalanaa
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6. STUULENIIIENSLULAATILABYTINNN (View Model History)

Jundhaenazuanssienisveslumg a9 9 Alaasstuu

Model List

# Create Date Model Name Currency Symobol Model Avialable Action

1 2020-03-30 THBUSD2 THB=X true Edit m Test
2 2020-03-30 THBUSD1 THB=X true Edit m Test M
3 2020-03-30 rerunTHBUSD THB=X true Edit m Test
4 2020-03-28 CreateNew3 THB=X true Edit m Test
5 2020-03-28 CreateNew2 THB=X true Edit m Test
6  2020-03-28 CreateNew1 THB=X true Edit m Test
7 2020-03-26 CreateNews7 THB=X true Edit m Test

JUT 38: s1eelunaiiasne

7. szuunagauUsransninvaslana (Run Test Model)
Juniheeiiagligldnunsentasiaiifesnisnageulszdnsamueduing
1AEN1S NTBNT DIRUATITENINNUTLLNATIWIAIN A 99N1SNAEBU 91UIUTUR 1Y

PNAFDULALIIUIUNUANSUAY (StartBalance)
TEST

Currency Symbol : USD/THB
Currency 524 OPEN PRICE

Currency Symbol

THB=X

Test Date
Start Date

2020-02-01

End Date

CONFIG Logs
Model Name *
THBUSD2

Number of days for training *
20
Number of days for testing *

10 <

JUT 39: MnaaeulsEansamvestliag
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8. szuulimuuziinisasuluduniivue (Model Suggest)
Juniheendldnuznsendeyatolunsiseninssmaiuidenislasu

AuugdilunITaImu

PREDICT

Currency Symbol : USD/THB
Currency Y Sy OPEN PRICE $

Currency Symbol

THB=X

Test Date
Start Date

2020-02-01

End Date

CONFIG Logs

Model Name * Hold

THBUSD2

Number of days for training *

20

Number of days for testing *

10

U7 40: M3skuzinisamu

9. szuvavlunaiilidesnis (Delete Model)

I ] A on v a aM v %
Junimefigldmnuaunsadenaulunaiildfonisle

Do you want to delete rerunTHBUSD ?

U 41: msaulaea
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4.6 NIPBNUUUTEUUINIANNUABANYVDITEUY
Tunmadldnussuussuvaivayunisdndulatorsiussssssmamemaiag

Sunosauiniasuds fiszuumuguanaasaisanmsigldnudesiing Whdszuu (Log

in) 1813050 Username Waz Password il s sid 4 Tnegldauusiazauaansn

\ifletayaves User et

4.7 NSANANLLATNAIUITEUU

n1siansEuvatuayun1sindulatereiunsiieuseimaniginadaiduneda

Wiunasule Jrusauluniswauiszuuaadl

4.7.1 nMsRaRaiasTUY
1. findsmoriiuriuazivsuisaillussuy
FANSUTLUUT TN15A AR < Python 3.7.3, npm 6.13.4, flask, flask-
sglalchemy, flask-login, tensorflow 1.14, Keras 2.2.4, yfinance 0.1.54 L8 ¥
DB Browser for SQLite Version 3.11.2 lussuuU{ufn1s macOS 10.15.3
Catalina
2. MsIansuwaziveyaringgiudeya
wisudayaifesnisthuildlnenisfsteyatoyad oliunsisening
Uszinma1n yfinance fe Python Script indaivluguuuuliid json uasdoya
wnanmsigldauludulest i Api Tngld flask-sqlalchemy hgdgudeoya
3. mIFeusegutoya

ihnseusiegutayaiuadelayantususa flask-sglalchemy

create_app():

app = Flask(__name__)

UPLOAD_FOLDER = '/upload/'
app.config['UPLOAD_FOLDER'] = UPLOAD_FOLDER

app.config['SECRET_KEY'] = '90LWxND4083j4K41uop01
app.config['SQLALCHEMY_DATABASE_URI'] = 'sqlite:///db.sqlite’
app.config['SQLALCHEMY_TRACK_MODIFICATIONS'] =
db.init_app(app)

JUT 42: MIsaAnszuugIudoya
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Tngnsasegudoyaanansafinsiadaliain Terminal laesu python anntiufiam
from project import db, create_app
db.create_all(app=create_app())

gyn1sasegIudea SQlite muiilaeenwuuienliain model file

from flask_login import UserMixin

from . import db

from sqlalchemy.ext.declarative import declarative_base
Base = declarative_base()

( ’ . )z
id = db.Column(db.Integer, primary_key=
email = db.Column(db.String{(100), unique=
password = db.Column(db.String(100))
name = db.Column(db.String(1000))
rlModel = db.relationship('Model’, backref='user', lazy=
rlLog = db.relationship('Log', backref='user', lazy=

(db. ’ JE
id = db.Column(db.Integer, primary_key= )
user_id = db.Column(db.Integer, db.ForeignKey('user.id'), nullable=
created_at = db.Column(db.DateTime)

updated_at = db.Column(db.DateTime)

start_date = db.Column(db.DateTime)

end_date = db.Column(db.DateTime)

num_train_date Column(db.Integer, nullable=
num_test_date = Column(db.Integer, nullable=

gamma = db.Column(db.Float)

epsilon = db.Column(db.Float)

epsilon_min = db.Column(db.Float)

epsilon_decay = db.Column(db.Float)

episode_count = db.Column(db.Integer)

model_name = db.Column(db.String(10@), nullable= )
currency_symobol = db.Column(db.String(20), nullable=
start_balance = db.Column(db.Integer)

currency_amount = db.Column{db.Float}

avg_currency_rate = db.Column(db.Float)

log_id = db.Column(db.Integer, db.ForeignKey('log.id"))
log = db.relationship("Log")

policy = db.relationship('Policy', backref='model', lazy=

JUT 43: msasulunadmiugiudeya

vV

nsnaggUeylugiuveyaldlususnu DB Browser for Sqlite

® ® = DB Browser for SQLite - /Users/watwattanagaroon/RLportMana
1) New Database % Open Database A je z t Change 2 Open Project =] Save Project
v
DR WS Browse Data  Edit Pragmas  Execute SQL
3 Create Table ©y Create Index LE:] Print

Name Print the structure of the opened database [Ctrl+P]

v | | Tables (4)
» || log CREATE TABLE log (id INTEGER NOT NULL, user_id INT
» || model CREATE TABLE model (id INTEGER NOT NULL, user_id
» || policy CREATE TABLE policy (id INTEGER NOT NULL, model_it
» || user CREATE TABLE user (id INTEGER NOT NULL, email VAF

Indices (0)

& Views (0)

Triggers (0)

¥

gﬂﬁ 44: gureya SQLite
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4. ANSSUTTUUNIU Terminal

(base) 192:API watwattanagaroon$ export FLASK APP=project
(base) 192:API watwattanagaroon$ export FLASK_DEBUG=1
(base) 192:API watwattanagaroon$ flask run

'
[

JUN 45: AdslunsSuszuu AP

(base) 192:app-aof watwattanagaroon$ npm startl

JUT 46; mMasuszuuiIules

4.8 ss1ad3suiisunailaainnisilnlumanie hyperpamater fing

o WU3suileunsiiiy Episode count (Epoch)

AU LAl

Currency Symbol: EURTHB=X

- Start Date: 2019-09-01

- End Date: 2020-04-15

- Number of days for training: 100

- Number of days for testing: 20

- Start Balance: 100,000 (THB)

- Available currency amount (EUR): 3,000
- Average Currency Rate (EUR/THB): 33

- Sale lot size: 100

- Buy lot size: 100



Testing Summary on last day (9 days test) (13/03/20)

Episode Count | Total Porforio | Total Profit % Profit
(Epoch) value

10 206,299 7,299 3.67%
20 206,371.08 7817.08 3.96%
30 206,299 7,299 3.67%
40 205,405.30 6,405.30 3.22%

o | USyulimunsia Train days

AAUA LAY

- Currency Symbol: EURTHB=X

- End Date: 2020-04-15

- Number of days for testing: 20

- Episode Count (Epoch): 20

- Start Balance: 100,000 (THB)

- Available currency amount (EUR): 3,000

- Average Currency Rate (EUR/THB): 33

- Sale lot size: 100

- Buy lot size: 100

48



Testing Summary on last day (20 days test) (16/12/19)

49

Start Date Number of Total Porforio | Total Profit % Profit
Days for value
Training
2019-09-02 40 200,103.84 1,103 0.55%
2019-08-06 60 200,316.70 1,316.7 0.66%
2019-07-09 80 200,316.70 1,316.7 0.66%
2019-06-04 100 200,689 1,689 0.855%
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uni 5

unasu Jayvn uasdalauauug

uniagnandsunasy Yy uazdeiausuuzresnisiauilasinisd inelddy

WM SRR TEUUANTAUNADUY Aol

5.1 unagd

szuvatiuayunsinaulatonedunsrssunaiemaiinsurle faufuiasuts
Buduanmsithdunualfuimuisvduuuy efnwiFeusiBnsdiduany uazdamii
Aetuludagiiu ethinldimussuulinovauosnudesnsveslden Wesatuayu
msdinaulamsaspludussisUsemall asnsaneuaussiiguszasduedasans foll
1. ifioa$a Model atfuayunisndulaluamu

=

2. wioUszgnaldimaiia Reinforcement Learning lumsWaiunssuvativayunis

]
[

finaulagounslu Forex
svuvatuayunsdnauladeneduasissemadiomeadassurlesauiuiias uis
Usznaunay 9 syuu
1. awmetlougldnu (Register)
yUULN 91U (Log in)
S¥UVAT LG (Create Model)
zUUglAagaunas (View Model History)
syuulnlauluea (Edit Model History)
SEUURAAITIBNISIAATIAEYINT (View Model History)
szUUVAERUUTEANSA WURslILAa (Run Test Model)

seuulviduugtdinmsamuluiuinmuen (Model Suggest)

W oo N o kR WD

seuvaulamaiiligeanis (Delete Model)

waluladlglulassnstidunisly python TunisWmunsguu Back-end Tnefidinisly Flask
U1 web application framework lngfludaunes Reinforcement Learning Wuld Keras 18u
Deep Learning Library uazt5unld Tensorflow \Ju Keras backend @aulusyuuntr1Uud

Ansifugldauiu 19 CSS wag Heml
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5.2 Uy

Hamlunsiamilassnsiiny ansnsautseonifu 2 dulng Toun Jamifeanis
PONLUUTEUUKAZNTIANTSTaYA wavdaymanumnaila
1) Jyvifeafumanteutaya
o dJgymiinu: Lﬁaqmn%’ayjaﬁﬁmﬂfﬁ’fazﬁwmmﬂ yahoo finance @slalawsa
Download Yoyaven 9 Wuns1senitelseinela
wwanaudle: nnasafiagynisfsdoyaiunsensssmansdonlan
Library yfinance ﬁq%ﬁfmm’%am’fa;ﬂaﬁumﬁwdwﬂizmﬂﬁLﬁwéfaqms

ANUTIIIANTLSIANAUA

2) Jgymdnumaiia

o Jgyminu: MsnmulUsuATUAIY Jupyter notebook waWaENLT Refactor
code 18u Class wioliiduszuuiamnsasonld APl v linuIinsyinaud
wevilaliiiitanilu Jupyter notebook Autindgymlulwg py

° ¢ ° . =
WuAINeWA b ¥nsAN®INSEUIUAISYIaIUYeY Library Keras 4 aidunns
aureIudmuIndnisiiudeyares Seassion g 39R0ININI5 Clear

session

A o v ° A aa & Y € as a o '
o Jamiinu: Anududoureinisinnulumaiinidunesauiuiiasuils Felil
' A w ' ° v o & 1 | ° o v v
Aapiimagdtunsiunldviudssend dwlvgasnuihunasuiivelviinla
I A aa & Y & as a
ARULTUTBINALAI DU BT ALIUNLAT LT

wuuAlY: iAsAneINIu Textbook Wag paper Mg

5.3 UaLEUBLUL

nMsIavintasamsiiiawil ganvilanulameing g unune daina 1ty §3avi

Y

F9BLAUBLULLUINIINTIRYILATINTE S U N aulavinlasesn1sdnuasidull Taguus

N1y 2 nsdl seseluil
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1. dorauewuzdmsunsiaussuuiisgy
1.1 mmaam%’ayjammé’mmaﬂLU?{auLﬁumwazwj']wizmwﬂ,u Timeframe i
Husie 1 $lus vide ¢ Hlusanmnsalimuuzinsasudmiugamuuuy
Day Trader ¥hmsdeveoaimasliaumeluiuien
1.2 @1508F1 Default ¥a9 Hyper parameter filmnzaudmsuusazusziom
n13au miumsamuiué’mflLLaﬂLﬂ?{suﬁumﬁdeﬂizwm, U, NBIA"
wazdu o
1.3 diusudsiiinasensadrslumaiuly Volume vosnszons, shsniudiu
NARDULIY
1.4 diinanuansalunisvaaeulssansnneedung ldndeutumansluna
dm3u Sasuanid suliunsrseninassmaioadunazdanaideya
ey Wewsuiiivunaneuunuvedusiaslnauudeyayaiieaiiu
1.5 Wiuanmannsalumsdmane o gsnsuaniuasuninnin 1 guldlunns
a¥aluina vilrlueaaunsauuzthmsasmuimsuegiunds waziilude
anAuelasie
2. Fordusuuzdmiumsiauszuuitulmisnads
2.1 Anwivaila3durlesaiuriasuia dWudugunisTd policy sradient ununis
1% Deep Q learning
2.2 @nw Framework 5u 9 191 CNTK, Theano Tunsldanuiiiy o19asiuie
Framework fivilissuuiiussansamuintu

2.3 Ylayadu o ulgranlunsiesigiag wu 1A, nes
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AARUIN N
wauynsudaya

seuvativayunmsdnauladeviedunssinssenamemalinsdurlasaiuniiasuds

finsdmnugiudeyalugluuuves Table fsil

1. User Table:
AN97991 11: User Table
Name Data Type Primary Key Description
Id Integer Yes svig User
email String(100) No dlua
password String(100) No VRN
name String(100) No fo
A15197 12: Model Table
Name Data Type Primary Key Description
Id Integer Yes s lulna
user id Integer No 3vid User
created _at DateTime No asadetud
updated_at DateTime No Smandletud
start_date DateTime No FuilBusunisingu
end date DateTime No Yuiiduganisay
num_train_date Integer No FruruTuluniam
JU
num_test date Integer No uuiulunsma
gamma Float No A9 discount
factor. Tun1slu
AUEIAYAU
rewards TinTu
epsilon Float No Exploration
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epsilon_min Float No Epsilon Fush
epsilon_decay Float No N138AUDY epsilon
episode_count Integer No UIUTOUNTTU
(Epoch)
model _name String(100) No Foluina
currency _symobol | String(20) No fanualdunsn
J¥NINUsEINA
start_balance Integer No Fuanisudy
currency_amount Float No NUIUNUAT
aUsHNAE UGy
avg_currency rate | Float No ANAALRAT
fnaUsEneTiSy
log id Integer No 39a Log
model_path String(100) No Path 7ifiuluna
have _model Boolean No vaniflueg
el
buy lot size Float No PUIANTTTOLIUATY
Tunilends
sale_lot size Float No YUINNITVIY
Runsluniens
ANsTl 13: Policy Table
Name Data Type Primary Key Description
Id Integer Yes 9@ Policy
model id Integer No Vi@ Id
created_at DateTime No TR
action String(10) No A13 buy, sell, hold
con String(3) No Foula policy
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sym String(15) No drydnwal policy
(Ma, %profit,
%change)

num Integer No AR LA v7 Mvun
policy

A3l 16: Log Table
Name Data Type Primary Key Description

Id Integer Yes svid Log

user id String(100) No 5@ User

created at String(100) No aSadlefui

log text String(100) No Log N15%19U

train_text String(100) No LAUAINITTIUTDS
NSNTULABLITOU

test text String(100) No LAUAINITTUTDS
nsmalulsazsou
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AANUIN Y

Luymsﬁwﬂwmssuu

1. wyameiloudlday (Register)

Juniheeiligldanuausoeainsssuuaunn lnensendeyadeo Sua wagsianiu

SIGN IN SIGN UP

| wat wattanagaroon

( 6181544126@gmail.com

REGISTER

E‘Uﬁ 47: Register

2. widldeu (Log in)
Juniheenligldenunsenteyadiua uazsianuiodudusmuresdldnuiudeya

nguteya ieszuvazliuansdeyalunaluefnvedldaula

SIGN IN SIGN UP

6181544126@gmail.com

LOGIN

5U71 48: Log in




3. wya¥1eluiaa (Create Model)

Juniheengdldnunsendeyadydnualdunsiseninesemanfaans ndantu

U

]
2

N3ON1U0YaTNIANABINITA
F1uruTuluns Train Yoya (Number of day for training), 31uiuiulun1s Test Yoya

(Number of day for testing), 31uauAT 11un155U (Epoch)(EpisodeCount), T1UIULT UAA

Sudy (StartBalance)

©

@ CREATE MODEL
= VIEW MODEL HISTORY

—»:U LoGouT

CONFIG

Model Name *

THBUSD2

=

CREATE

Currency

Currency Symbol

THB=X

Traning Date
Start Date

2020-02-01

End Date

2020-03-30

SEARCH

Number of days for training *

20

Number of days for testing *

10

Episode count (Epoch)*

3

Start Balance (THB)*

300000

Avaliable Currency Amount (USD)*

1000

Currency Symbol : USD/THB

28

26

sWoya @iy Config 1un1sligldsunsende (ModelName),

---------- Training ----------

Episode 1/3 Total port value: 331,350.70
Episode 2/3 Total port value: 331,788.90
Episode 3/3 Total port value: 331,762.30

Test Day 1 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 2 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 3 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 4 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 5 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 6 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 7 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 8 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 9 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 10 Hold |Balance: 1000 open_cash: 300,000.00
---------- Testing Summary On Last day ----------
Total THB=X in Balance 1000

Total Open cash in episodes 300,000.00

Total Portfolio value in episodes 331,500.00

Total Days in episodes 10

gﬂ‘ﬁ 50: Create Model 2

CLOSE PRICE
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4. wyalunadaumnas (View Model History)
\Jusyuuntveiiuaning Hyper parameter 5iudstialuiog uazdeyadunsisening

Uszimailduaz Tunisunadeya

VIEW

Currency Symbol : USD/THB OPEN PRICE

-

Currency

Currency Symbol

THB=X

Traning Date

Start Date

2020-02-01

End Date

2020-03-30

SEARCH

CONFIG Logs
Model Name * —emmmmmmn TrRINING - -mmmme e
THBUSD2 Episode 1/3 Total port value: 331,350.70

Episode 2/3 Total port value: 331,788.90

Number of days for training * Episode 3/3 Total port value: 331,762.30

===--——- Testing —=-------
20 © Test Day 1 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 2 Hold |Balance: 1000 open_cash: 300,000.00
Number of days for testing * Test Day 3 Hold |Balance: 1000 open_cash: 300,000.00
- " Test Day 4 Hold |Balance: 1000 open_cash: 300,000.00

E‘U‘ﬁ 51: View Model History
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5. Wyuanesen1slunaiiaerinan (View Model History)

Junthaenazuanssienisvesung a1e 9Aleas1estuan

Model List
Create Date Model Name Currency Symobol Model Avialable Action

1 2020-03-30 THBUSD2 THB=X true Edit m Test
2 2020-03-30 THBUSDT THB=X true Edit m Test
3 2020-03-30 rerunTHBUSD THB=X true Edit m Test
4 2020-03-28 CreateNew3 THB=X true Edit m Test
5 2020-03-28 CreateNew2 THB=X true Edit m Test m
6 2020-03-28 CreateNew1 THB=X true Edit m Test
7 2020-03-26 CreateNew87 THB=X true Edit m Test

'g’dﬁ 52: View Model History

6. wyuiluluaa (Edit Model History)
\Jussuunihaefivansua Hyper parameter saufis@ioluna uazdoyaliunsisening

UseinanlduarTunisuisayawmilounussuuglunadourasuddldnuaunsauiuaey

v
v a

Taya Wunsseninauseinaiunisuiasiuduannishsoya saudeduaniulunis Train

T3 8 (Number of day for training), 91U uluN15 Test U8y a (Number of day for

Y

testing), 91UIUATIUNTTSU (Epoch)(EpisodeCount), Swuluansudu (StartBalance)

Model List
Create Date Model Name Currency Symobol Model Avialable Action

1 2020-03-30 THBUSD2 THB=X true view IS m Test
2 2020-08-30 THBUSD1 THB=X true Edit m Test
3 2020-03-30 rerunTHBUSD THB=X true Edit m Tost
4 2020-03-28 CreateNew3 THB=X true Edit m Test
5  2020-03-28 CreateNew2 THB=X true Edit m Test
6 2020-03-28 CreateNew1 THB=X true Edit m Test
7 2020-03-26 CreateNewg7 THB=X true Edit m Tost

5U71 53: Edit Model History 1
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EDIT

é > Currency Symbol : USD/THB a
Currency OPEN PRICE 3

Currency Symbol

THB=X

Traning Date

@ CREATE MODEL

@ VIEW MODEL HISTORY

Start Date

2020-02-01 s

4[] rocour
End Date

2020-03-30 s

CONFIG Logs

Model Name* e Training ---=--=-=-

Episode 1/3 Total port value: 331,350.70
Episode 2/3 Total port value: 331,788.90
Episode 3/3 Total port value: 331,762.30

THBUSD2

Number of days for training *

---------- Testing ==--==---=
20 < Test Day 1 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 2 Hold |Balance: 1000 open_cash: 300,000.00
Number of days for testing * Test Day 3 Hold |Balance: 1000 open_cash: 300,000.00

Test Day 4 Hold [Balance: 1000 open_cash: 300,000.00

1n &

SU7l 54: Edit Model History 2

7. wynegaulsEansnwvadluiaa (Run Test Model)

[ 4 dl 4 ¥ 1 d‘ L a a
Juntihrenaglildnunsendiiafesnisnageuusednsanvedlnaalagnis

4 o

NIONTORUATIIEINNUTENATILIATRBINTNAFEU SuIuTuNagldnnasuuasduIutu

am%::uﬁu (StartBalance)

Model List
Create Date Model Name Currency Symobol Model Avialable Action

1 2020-03-30 THBUSD2 THB=X true view =0 ﬂ Test
2 2020-03-30 THBUSD1 THB=X true view B m Test
3 2020-03-30 rerunTHBUSD THB=X true Edit m Test
4 2020-03-28 CreateNew3 THB=X true Edit m Test
5 2020-03-28 CreateNew2 THB=X true Edit ﬂ Test
] 2020-03-28 CreateNew1 THB=X true Edit m Test m
7 2020-03-26 CreateNew87 THB=X true Edit m Tost m

5U7 55: Run Test Model 1

Y
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TEST

Currency Symbol : USD/THB OPEN PRICE

-

Currency

Currency Symbol

THB=X

Test Date
Start Date

2020-02-01

End Date

2020-03-30

CONFIG Logs

Model Name *

THBUSD2

Number of days for training *

20 <

Number of days for testing *

E‘U‘Vi 56: Run Test Model 2

8. wylviduuzimsamuluiundmvun (Model Suggest)

[ 3 qi v £ A a ' o Ay Yo o o
WUnUNReaN @%QWUQ%ﬂ’i@ﬂ‘U@@Jﬂﬂ‘U@ NUATITENINIUTEMN muwmmmﬂmu ATLLUSUN

Tun1sasmu
q
Model List
Create Date Model Name Currency Symobol Model Avialable Action

1 2020-03-30 THBUSD2 THB=X true view I m Test
2 2020-03-30 THBUSD1 THB=X true view IR m Test
3 2020-03-30 rerunTHBUSD THB=X true Edit m Test m
4 2020-03-28 CreateNew3 THB=X true Edit m Test
5 2020-03-28 CreateNew2 THB=X true Edit m Test
6 2020-03-28 CreateNew1 THB=X true Edit m Test
7 2020-03-26 CreateNewg7 THB=X true Edit m Test m

gﬂﬁ 57: Model Suggest 1
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PREDICT

Currency Symbol : USD/THB OPEN PRICE

o

Currency

Currency Symbol

THB=X

Test Date
Start Date

2020-02-01

End Date

2020-03-30

SEARCH

CONFIG Logs
Model Name * Hold
THBUSD2

Number of days for training *

20 3

Number of days for testing *

10 <

U7l 58: Model Suggest 2

Y

9. yaulunaiilidesnis (Delete Model)

& o Y. & M oy 1%
Junthaenyldnuauisaienaulunailisainisle

Do you want to delete rerunTHBUSD ?

Cancel OK

g‘d‘ﬁ 59: Delete Model
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®  JayanIsuanINITYINAUYEIsTUUlUYI Train Teyaindlnadnslagsauvenis
amuluwinlusluusazsouvensvhau uasudeyavesnsnaaeussuy
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ARuduiilouazraiilsqrdidurinle

—————————— Training ----------

Episode 1/3 Total port value: 331,350.70

Episode 2/3 Total port value: 331,788.90

Episode 3/3 Total port value: 331,762.30

—————————— Testing ----------

Test Day 1 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 2 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 3 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 4 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 5 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 6 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 7 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 8 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 9 Hold |Balance: 1000 open_cash: 300,000.00
Test Day 10 Hold |Balance: 1000 open_cash: 300,000.00
—————————— Testing Summary On Last day ----------
Total THB=X in Balance 1000

Total Open cash in episodes 300,000.00

Total Portfolio value in episodes 331,500.00

Total Days in episodes 10

g‘d‘ﬁ' 60: Logs
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¥ 1 1 . 1 o’./l a %
® Yayan1suanInIINTENINNYaAIves Porforlio luwsiazasevenisiieus

(Episode 150 Epoch) ibikiiuusednsnmuesnisiseuivadiuna

Portfolio value VS episode

THB

331800
331750
331700
331650
331600
331550
331500
331450
331400
331350

[
1

Episode

E‘U‘ﬁ' 61: Porforlio value VS Episode
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