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ABSTRACT

This study aims to analyze the profit potential of Pair Trading strategies in the foreign exchange market
through cointegration test. The trading signals are based on Z-scores in both positive and negative zones, considering
currency pairs with and without cointegration test. The performance of each trading strategy are compared.
Additionally, the original strategies are improved to reduce Maximum Drawdown by implementing enhanced money
management techniques (MM). The data used for this study consists of daily closing price time series of each currency
pair, including EUR/USD, GBP/USD, AUD/USD, NZD/USD. The data was collected from the MT5, covering the
period from January 1, 2018, to December 31, 2022, totaling 5 years.

The results of the study indicate that the strategy that trades only on currency pairs with cointegration testing
yields the highest returns. Specifically, the strategies that performed the best in terms of returns were the
Cointegration Testing strategy and the Cointegration Testing strategy with MM techniques implemented. However,
when comparing the Maximum Drawdown, it is found that the Cointegration Testing strategy with MM had
significantly lower values than to compare with other strategies. This indicates that the maximum drawdown can be
reduced by considering MM included.

Keywords: Cointegration Test, Pair Trading, Z-score, Foreign Exchange (Forex)
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No Cointegration test + MM, L1aig With Cointegration test + MM Tao ATNTTUIABDITVBILUAAENAYNT EL) N H

A Vo T < A A . . Aq Yo A A
liamanarenueen 1 lidweiilu Z-score Nvz1Tla position, MA period N1FA U8 30 Z-score Miluga Cut

< a ) 13 ' J Yo ~ =
loss NISUAURNIZTINTULADLNAYNT ﬁ;ﬂqﬂﬂﬂﬁﬁ%ﬁ‘ﬂ 4.2 108 151N 4.3
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{ ' s
MTNN 4.2 1A parameter UBINAYND No Cointegration test L1y With Cointegration test

No Cointegration test With Cointegration test
Input AUDUSD | AUDUSD | AUDUSD | EURUSD | EURUSD GBPUSD EURUSD EURUSD
EURUSD GBPUSD | NZDUSD | GBPUSD | NZDUSD | NZDUSD GBPUSD NZDUSD
MA Period 80 20 30 80 100 70 20 50
Z1(+) 3 2.5 2.25 2 2.75 2.25 2.75 2
Z2(+) 2.5 3.5 2.5 2.75 3 2.75 3.25 3.75
Z3(+) 3.25 3.5 3 3.75 3.25 3.5 3.75 3.75
Z4(+) 3.75 3.75 3.5 3.5 3.75 3.5 3.75 3.75
Z1(-) -3.25 -3 -3.5 -2.25 -2.5 -3 -2.25 -3.25
Z2() -3 -3.75 -2.5 -2.5 -3 -3.25 -2.5 -3.25
Z3() -3.25 -3.25 -3.25 -3.5 -3.5 -3.25 -3 -3
Z4() -3.75 -3.5 -3.5 -3.75 -3.5 -3.5 -3 -3.5

51N 4.3 1daen parameter mamaqwﬁ No Cointegration + MM test Lta¢ With Cointegration test + MM

No Cointegration With Cointegration
Input test + MM test + MM
AUDUSD | AUDUSD | AUDUSD | EURUSD | EURUSD | GBPUSD | EURUSD | EURUSD
EURUSD | GBPUSD | NZDUSD | GBPUSD | NZDUSD | NZDUSD | GBPUSD | NZDUSD
MA 70 100 180 190 170 190 30 140
Z1(H) 3.6 3.2 3.2 2.4 2.4 2 2.2 2.2
Z2(+) 3.7 33 2.7 2.7 2.9 2.9 2.7 33
Z3(+) 34 32 3.6 3 3.8 3.6 32 3.6
Z4 ) 3.7 3.5 3.5 3.5 3.7 3.5 3.5 3.7
Z1(-) -3.2 -2.4 -2.8 -2.8 -2 -2.4 -2.4 -3.8
Z2(-) -3.5 -2.5 -2.9 -3.3 -2.9 -3.1 -2.5 -2.5
Z3(-) -3.8 -3.4 -3.6 -3 -3.8 -3.4 -3.2 -3.4
Z4(-) -3.5 -3.5 -3.5 -3.5 -3.7 -3.5 -3.7 -3.5
risk 0.0005 0.0015
Cross (+) -0.8 -0.5
Cross (-) 0.7 -0.1
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NAFDUTLVUINTASH TUITATOUNEY (Back test) A28AINITINADS 91NN 4.2 1ag 4.3 Tugianan
2 X A @ ' ' A a
ALUA WA, 2561 DI WA, 2565 FuTUBI testing period ML UFIEGDE ) 8 329 ewsoaglszd@nsnimaes
FTUVINTAAIAT NN 4.4 11ag 4.5

]
=t

saswanouunuly period 1309z gy milugiefinain Forex faunaiig i ldaaiaianim
waoulvagunss SuRamsudlard shilinsTadlasazdadesunateld Tasnagns No Cointegration 7
lilgTimsanquandes szlsasmaneuumugegaegil 28.15% wagmatiid1 1311917 Forex amnsn
Aa'ldanoaniil Tau1d1A 1y Forex 199 ﬂ’ﬂdmanszﬂudanmﬂﬁ'au"lwamaaswmgjﬁwﬁm U 1T
Uszmasasiaenide fiaviunle “lucﬁmﬁminma'1ﬁﬁ1$ﬂﬁﬁmmﬁ’umugq fuilufeaiimssamasanuidos

v H 9
LB ﬁ1ﬂu@]i}ﬂ¢lﬂﬂﬁﬂﬂﬂnu (Cut loss) MUUAVUIA lot MU AUNVANMTOS 2 VU

H o ' . 2 i v a Iy ' %
A15197 4.4 LAAIDATINAADULNULARNE period N4 8 period Iﬂ&ll‘ﬁﬁl’ﬂﬂU!QuﬁQﬂuﬂJ@ﬂLLﬂﬂﬁq%‘ﬁ

No Cointegration + With Cointegration +
Period No Cointegration With Cointegration
MM MM
1 28.15% 12.05% 11.41% 1.28%
2 7.62% 16.44% 4.02% 4.65%
3 4.97% 2.32% 0.44% 2.81%
4 7.41% 9.29% 4.45% 1.92%
5 -0.32% 10.00% 0.86% 0.97%
6 5.35% 9.32% 0.43% 1.01%
7 -3.59% 4.64% 2.97% 2.71%
8 2.59% 10.39% 2.37% 10.66%

v ] o
M13199 4.5 11J381NeD Return Sharp Ratio 11ag Maximum drawdown U9aaznagns

No With No Cointegration With Cointegration +
Strategy
Cointegration | Cointegration + MM MM
Principal ($) 12000 4000 12000 4000
Return (%) 52.21 74.45 26.94 26.02
Maximum Drawdown (%) 18.84 10.77 6.09 2.86
Sharpe ratio 0.97 1.15 0.94 3.95

11915190 4.5 NagNT With Cointegration test HHanouunuiigafiga (74.45%) sesaauiunagns
No Cointegration test (52.21%), No Cointegration test + MM (26.94%), With Cointegration test + MM (26.02%)

o v T A A 7 o '
AU umﬁawmmmaqm No Cointegration test NaVNAT Maximum Drawdown g3ga (18.84%) 7930301
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il With Cointegration test (10.77%), No Cointegration test + MM (6.09%), With Cointegration test + MM (2.86%)

AUEIAY H9 Maximum Drawdown 11vzanad 1@ 1ieTin51111159AN5 Money Management (MM) $34A U5

Msa nazazanadile §IRIUNNTARI8NAYNT Pair trading HnadounuduRUTIFIgaonInTzeze1)

u K}

(Cointegration) u@iazfj KLY

Ainb3/eoueleg

DRALIIT  MOSILM TERWE TIERIL  ERILM RN i

Time Series

1 ' o wa o
g‘ﬂ‘ﬁ 4.1 N5 5211719 Balance 1192 Equity VOITTUUINTADA 1UNA Pair Trading ﬁ’lﬂﬂﬁq%ﬁ No cointegration test

AInb3/eoueleg

FOAI  MRMD  MEALD  IRLEIT  RILALN IR MRS DKLDE  JULSUW SIS MRS SHLIAN Ml

PR  IEARE  JRAMMN D MIAILD WAL

Time Series

A ' o a J
gﬂ‘ﬂ 4.2 N5 521314 Balance 119 Equity VOITEUUINTADA 1UIA Pair Trading ﬁ'wﬂaqm Cointegration test

v Ed
mﬂﬂiﬂ/‘nugﬂﬂ 4.1008 4.2 M9 ﬂaqwﬁ' No cointegration test L0 ﬂ’c’lq‘ﬂﬁ{ Cointegration test UN1TASTY
< 1 Y . = o v a d [l 3 1 .
drawdown lﬂ‘u%’NG] ?;]Ulﬂi]”lﬂﬂ‘iﬁ"l equity Naaasd1n21n519 balance 1A UFDII19 521119 Balance Lz Equity

2

] < PR @ ° 1 o
Ll@lﬁ)ﬂNhliﬂﬂWNNﬁﬂﬂﬂlmuﬂ]@\iﬂaqwﬁﬂﬂ 2 UU Glﬁlf'lﬁﬁ@ﬂllﬂlt!ﬁlﬂlﬁllﬂ AADATINNIIINIA ﬁ\?!ﬂﬁhlﬁ}iﬂﬂﬂiw\l

A o o X a
Balance NUANMUFUFUYULUNUILAIN
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Aunb3/eouejeg

SARS HaAN

Time Series

19 4.3 31521719 Balance 1102 Equity Y9452 UUINTADA 1UA Pair Trading

an

& ’JEJﬂaEmﬁ{ No Cointegration test + MM

Ainb3/eoueleg

Time Series

317 4.4 n319591319 Balance 1ag Equity Y9395 01M3A06 1U35A Pair Trading

4
gﬁﬂﬂﬁq%‘ﬁ Cointegration test + MM

ﬂﬁ&mﬁ/ No Cointegration test + MM Lo ﬂatmﬁ{ Cointegration test + MM llﬁlﬂguﬂgﬁmﬂﬂaqvlﬁ)ﬂmmﬁ{
No cointegration test (LD ﬂﬁq‘ﬂf Cointegration test AaAY 1agmsmunNIsIAnTs Money Management waz il
mssnamsviany Mldimsazanves drawdown Hoou1ng 81911U19H 1N MAATOII19 53131 Balance LAz
9 ! 9 1
Equity meﬂ“lu%mamﬁuq Lﬁ@\ﬁ]”Iﬂﬁﬂ”l‘i@'l\ii]ﬂﬂﬂﬂﬂﬂnulﬁﬂl‘lgl}”lﬂ/l‘iﬂWﬂVIN
= Y A X
N1TUNITIANIT Money Management #8300 lot LU dynamic @TUNITIWUVUUBY equity LAE NIT
v W 2 o . = A 2 g [} o ~ A
YGURIVD volatility 1 9271119 balance t1az Equity Dmsiinauilugiegdie danaldningi 43 uag 4.4 9
LA o 2 o & ' ' Pl Y Ay 1) Y Y

1319 Balance 1o Equity Mﬂ"l'if]ﬂ@l?]‘ill!‘l]ENﬂ’JHJ“]f‘HL‘IJu‘]fZN“] LANHN9N 2 ﬂﬁq‘l’lﬁﬂﬁ]uﬁu"mVlilhlﬂilﬂ"l'ﬁ]ﬂﬂ'ﬁ

Y 1
Money Management 114 Balance 118y Equity IAnutuFuIuunuzaIn
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5. unagUuazorauenuz

HavINMIANEIANFNTUTsEnIngduimugaulunisayulasnagns Pair Trading A28n13
naaouANNdNNUTIFIgaon1nluszeze17 (Cointegration Testing) 18 19A1 Z-score 5z 131971 3UNT)

. . 1T v g ar A Yy v o wa A .. . 1 a 4
Cointegration Aonuilugalatlaaniuz uazldaieszuumsadalusi@ie optimization 1AM HIADS Uay
Yo w vy ' P 1A Ao . . Vo vy ¥ H

196115 back test 1d90a3111 nagns s unsamwizgRunil Cointegration aony 1# IdnaneuLMUgIga 1
< o VA (=~ ~ .
ﬂﬁﬂﬂﬁq%f Cointegration test LLQ& ﬂ’c’lq‘ﬂ‘ﬁ/ Cointegration test + MM #1148 191 uatdof3eufey Maximum
Drawdown W11 nagnF Cointegration test + MM fisoeanniiioifiouiunagnsoun

¥ . ' ' LA g a A a a i 1a ¥

i Idagl1891ms 191 Z-score szn19gRu il ugaitlaila position vz iivsz@nsamilogiuriug

v da

31 Mean reversion ﬁﬁmmiﬂgl%'mimaaummﬁ’uwumﬁm@aﬂmw"luixﬂxﬂn (Cointegration) szﬁ:imjﬁu 1o

1 ~

' A A Y ] Yo o o aw A .
“I’T'lﬂﬁfJﬁNuﬁL‘HN1$ﬁllsluﬂ']§L°ﬂ§ﬂllﬂ ‘:‘]dﬁNﬁ'ﬁvlﬂﬂQﬂﬁTJllﬁﬂﬂmzlﬁﬁﬂuﬂﬂﬁ1u’)fﬂﬂﬂlﬂ\1 Heni Puspaningrum

A 1

iy s . . {0 a v o da
(2014) N'l@waa iAo nagns pair trading NilAadongiu TnsnadeuanuduiusFigasninluszeze1n

u

v
ao a a Y 9 v

(cointegration test) 111 time trend Mierue luauIdeuNszANTNgLazad INanaUUNUNgI0E 1 T TBd ATy

o
F4

o w14 o { 9o W ' ' a a
dmfugaunsndnden’ld nanevunumasaenisdevivdmiunnga ez UganaiunY 10%  Wa
MsANBIGITDANADINUIIUITOUDS Matthew Cleg (2016) N3l 187101514 partial cointegration 11715017
Yszantmmaeansyevieuvug 16 uazmansuunui ldaunnravesismsouq lugadoyanlsluauise

namMsAnANUFuRTUTsznIgiuimnzaslumsamulaenagns Pair Trading Aaomsnaaon

4 v 1
anwduiutiFegasnmluszeze1) (Cointegration Testing) Tuasail wuhannsmiwamsanuinlaldesen
o A Y Aav A a a a g Y= a2 9 o dy
sazvia e ldaadetilss@nsamungay Tagddnuiidorauonus Al
3 al A X
1. MIANYT PMTAINUARBNAYNT Pair Trading 1A% Z-score 1Huyaiilaila position Hal¥nisnaaou
v o A 1as A v A ra v ¥ =2 d yas
anuduiusiFegaonmluszezen uadtdorlumsaadengiu auiulumsaneiaseae i 019143503
ouq Tumsaadengiuimuizaud v unagns Pair Trading
9 £ 1
2. msfinyn5ail Iddeyasiailasiodu vesdasmanaouituaswaazgiiu EURUSD GBPUSD
< ¥ o oA o A o y 2
AUDUSD NZDUSD nu4oya Aaua Uil 1 uns1ny w.a. 2561 D930 31 Suanu w.a. 2565 soumedn 57 9n
9 1 1

MT5 Tusnine$ Pepperstone Tunisdnuinssae lloralddoyavesTusninesou uazdoya iienfseuriion

a a o 7 s Y {1 o
ﬂi$ﬁ1/lﬁﬂ11/‘l"llf]\1ﬂﬁq1/l‘ﬁ “?Nﬂ'li‘ﬂﬂﬁf]‘ﬂﬂﬁq’ﬂ‘ﬁﬁNT'ﬂiﬂ!ﬂﬂi mﬁ]llﬂwammmuﬁmaﬂu

1PNA5D1999

s A

o 4 a aa av 0o v Aa
NYNBATIA E‘;fﬂ‘ﬁml‘ifﬂm% (2554). !ﬂ"iyjllﬁllié’ﬂﬂﬁl‘i’mﬂ753ﬂﬂ. NIUNNUNIUNT: ﬁ?uﬂWNﬁﬂ’NlLﬁj’J.

K]
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