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The cryptocurrency market is highly volatile, with the value of
cryptocurrency changing very rapidly in short periods. This makes
predicting and evaluating the effectiveness of trading strategies
extremely difficult, while creating a high-risk environment for
investors. This study evaluates cryptocurrency trading strategies using
the R-Multiple method and Monte Carlo simulation. Historical data
from Binance is used to analyze the effectiveness of the exponential
moving average crossover strategy. The R-Multiple method is applied
to measure profit based on risk, while Monte Carlo simulation is
implemented to recreate thousands of possible trading scenarios. The
results show that the exponential moving average crossover strategy
has the potential for long-term profitability but carries a large risk of
capital loss (drawdown). Monte Carlo simulation helps assess risk more
comprehensively, indicating the probability of losing all investment
capital at different risk levels. This research contributes to improving
risk management tools for investors in the highly volatile
cryptocurrency market.
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Quan ly rdi ro

Thi truong tién ma hoda co sy bién dong manh mé, gia tri cua cac dong
tién c6 thé thay doi rit nhanh trong thoi gian ngan. Piéu nay khién cho
viéc dy doan va danh gia hiéu qua cac chién lugc giao dich tré nén vo
cung kho khan, ddng thoi tao ra mot méi truong rai ro I6n cho cac nha
d4u tu. Nghién ciru nay danh gia cac chién luoc giao dich tién ma hoa
bang phuong phap R-Multiple va mé phong Monte Carlo. Dit ligu lich st
tir san Binance duoc sir dung dé phan tich hi¢u qua cua chién lugc giao
cat duong trung binh dong ham mii. Phuong phap R-Multiple dugc ap
dung dé do luong loi nhuan trén co s6 rii ro, trong khi mé phong Monte
Carlo dugc trién khai nham tai hién hang nghin kich ban giao dich c6 thé
xay ra. Két qua cho thay chién luoc giao cat duong trung binh dong ham
mil ¢6 kha ning sinh loi trong dai han nhung tdn tai mac sut giam vén
(drawdown) lén. M6 phong Monte Carlo gitp danh gia rdi ro toan dién
hon, chi ra xac suit mét toan bd vdn dau tu & cac mac rui ro khac nhau.
Nghién ctru dong gbp vao viéc hoan thién cong cu quan ly rdi ro cho nha
d4u tu trong thi tredng tién ma hoa bién dong manh.
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1. Gigi thiéu
1.1. Béi cdnh thi trwong va sw can thiét ciia mét heé thong danh gid chudn muc

Thi truong tién ma hoa, mic di méi xuat hién, di nhanh chong tré thanh mot moéi truong thue
nghiém quan trong cho cac ly thuyét tai chinh hi¢n dai. Bac trung ndi bat cua thi truong nay 1a
mirc d6 bién dong cao va hién twong lan truyén bién dong giita cac tai san, didu da duoc ching
minh thong qua cac m6 hinh MGARCH trong nghién ctru thuc nghiém [1] .

Bén canh d6, vai tro cia tién ma hoa trong viéc phong ngtra rui ro va da dang hoa danh muc
dau tu van chua 6n dinh, khi hiéu qua cta Bitcoin thay doi dang ké theo diéu kién thi truong [2].
Ngoai ra, cac nghién ctru cling chi ra rang loi suit tién ma héa thudng co phan phdi “dudi béo” va
xuat hién cac cu sdc cyc doan, lam gia ting rai ro ma cac md hinh truyén thong khé nim bat day
du [3]. Thi truong nay con ton tai nhiéu yéu t6 phi hiéu qua va thién l1éch hanh vi, khién viéc dya
vao truc giac hodc chi bao k¥ thuét riéng 1¢ tré nén thiéu tin cay [4]. Cudi cung, tinh thanh khoan
khong dong nhit cing véi dic diém giao dich lién tuc 24/7 tiép tuc lam gia ting d6 phirc tap
trong viéc md hinh héa va quan tri riii ro trén thi truong tién ma hoa [5].

1.2. Phwong phap R-Multiple: Ngon ngiv chung ciia lgi nhugdn va riii ro

Y tudng cbt 15i cua nghién ctru ny bt nguon tir khai niém R-Multiple ctia Van Tharp [6].
Thay vi do luong két qua bang s tién tuyét doi hogc ty 1¢ phan tram lgi nhuén, ching ta dua moi
1énh giao dich vé mot don vi chung: R (Risk) — s tién rui ro ban ddu cho mdi vi thé.

Céch tiép can nay chuyén ddi két qua giao dich thanh mot phan phdi x4c suit cua cac bdi sé R
(vi du: mét 1énh théng 3R hodc mot 1&€nh thua 1R). Trén co so do, chudi cac gia tri R-Multiple co6
thé duge xem nhu mdt qua trinh ngau nhién, pht hop voi cac nguyén 1y cia tai chinh ngiu nhién
(stochastic finance), trong d6 hanh vi ctia loi nhuan dugc md hinh héa nhu mét bién ngiu nhién
theo thoi gian [7]-[9]. Hon nita, viéc chuan hoa dit liéu giao dich dudi dang R-Multiple cung cap
mot dau vao phu hop cho cac phu'ong phéap m6 phong, dac biét la cac ky thuat nhu Monte Carlo,
nham danh gia do 6n dinh va rui ro cua chién luge trong cac kich ban khac nhau [10].

1.3. M6 phéng Monte Carlo: Cau néi tie Iy thuyét dén thyec thi

Néu R-Multiple cung cp thong tin vé hiéu suit giao dich trong qua khi, thi md phong Monte
Carlo déng vai trd nhur mot cong cu dinh lwong nham d4nh gia do bén vimg cia chién lugc trong
céc diéu kién thi truong tuong lai. Bang cach xdy dung nhiéu kich ban dya trén phan phéi xac suat
ctia chudi R-Multiple, phuong phap nay cho phép phan tich cac chi ti€u nhu ky vong loi nhuén,
mirc syt giam va rui ro tong thé ciia chién lugc [11] Vé ban chat, mo phong Monte Carlo dya trén
viéc sinh céc bién ngau nhién va lap lai nhiéu 1an dé tai hién cac trang thai thi truong c6 thé Xay ra,
tir d6 cung cip mot khung phan tich xac sudt cho cac quyét dinh tai chinh trong méi truedong bat dinh
[12]. Trong c4c nghién ctru gan day, phuong phap nay con duoc két hop véi cac mo hinh hién dai
nhu hoc may hoic GARCH nhidm ning cao kha ning mé phong va danh gia rai ro trong cac hé
thong tai chinh phirc tap, dic biét khi dit liéu c6 tinh phi tuyén va bién dong manh [13].

Viéc tng dung Monte Carlo gitp tra 10i nhitng van dé mang tinh quyét dinh d6i v6i su ton tai
ctia chién lugc ma cac phép thir Backtest thong thuong khong lam dugc:

e Xac suit mit toan bo von dau tu (Ruins probability) 1 bao nhiéu néu tht tu cac 1énh thua
Xay ra lién tiép?

e Muc sut giam tai san 16n nhat (Maximum Drawdown) c6 thé chiu dung trong tuong lai la
bao nhiéu?

e Loi nhuan ky vong sau 1000 Iénh giao dich s& hoi tu vé dau?

Su két hop nay cho phép ching ta mang nhiing 1y thuyét dinh gia phéi sinh phirc tap ctia John
Hull vao viéc quan tri danh muc tién ma hoa, noi ma rui ro khong chi nam & bién dong gia ma
con & don by va tinh thanh khoan.
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1.4. Hién thuc héa thong qua cong nghé va hoc may

Trong ky nguyén s, cac chién lugc giao dich duoc trién khai truc tiép thong qua viéc két nbi
API ciia cic san tién ma hoa véi hé thdng phén tich dinh luong. Diéu nay cho phép tich hop dir liéu
thi truong theo thoi gian thuc vao mod hinh, tir d6 ho tro qué trinh ra quyet dinh moét cach linh hoat
va ty dong. Nho d6, nha giao dich cé thé thuc hién quan tri rai ro theo thoi gian thyc, bao gém diéu
chinh quy mé vi thé va kiém soat bién dong trong méi truong thi truong dong [14]-[16].

Trong céc nghién ctru gan day, Buse, Gorgen va Schienle [17] dé xuat du bao Value-at-Risk
(VaR) cho thi trudng tién ma hoa béng generalized random forests theo huéng du bao phan vi,
dong thoi chi ra ring cach tiép cin nay cho két qua du bao ngoai mau tét hon nhiéu phuong phap
chuan nhu quantile regression, cac mé hinh GARCH-type va CAViaR, dic biét trong giai doan
thi truong bat 6n. Pay 1a mot hudng nghién ctru tiém niang, nham giup md hinh nhan dién dugc
nhiing yéu t6 quan trong anh huéng dén bién dong gia va diéu chinh cach tinh toan rui ro theo
thoi gian. Nho d6, két qua phan tich s& phan anh sat thuc hon cac ¢l séc bat ngd va cuc doan
thudng xay ra trén thi truong tién ma hoa.
1.5.Ddnh gid va dé xudt gidi phdp

Y tuong "Panh gia cac chién luoc giao dich tién ma hoéa: Phuong phap R-Multiple va M6
phong Monte Carlo" khong chi 1a mot bai toan ki thuat, ma 1a mot hé thong tu duy toan dién. No
két hop giita quan tri tim 1y (Van Tharp), toan hoc tai chinh (Shiryaev, Hull), k§ thuit mé phong
(Glasserman, Box-Muller) va cong nghé hién dai (API).

Mic du cac nghién clru trude day da dé cap dén R-Multiple va moé phong Monte Carlo, van
con mot sd han ché:

1. Thiéu nghién ctru 4p dung cu thé vao thi trudng tién ma hoa:

e Hau hét cac nghién ctru tap trung vao ¢ phiéu va hang hoa, it nghién ciru nao ap dung vao
tién ma hoa.

e Thi trudong tién mé hod c6 bién dong cao, doi hoi cac phuong phap quan 1y rui ro phit hop hon.

2. Céi thién mo hinh du bao trong cac tinh huéng thi truong cuc doan:

e Cac phuong phép hién tai chua phan anh chinh xac tac dong cia cac ¢l sbc thi truong.

e Nghién ciru ndy s& hudng t6i viée xdy dung mot md hinh két hgp R-Multiple, Monte Carlo
va Al dé danh gia chién lugc giao dich hiéu qua hon trong thi trudng tién ma hoa.

Thi trudng tién ma hoa dang phat trién manh mé& nhung chtra dung nhiéu rui ro do dic tinh
bién dong 16n. Cac nha dau tu can nhimg cong cu khoa hoc dé danh gia hiéu qua va rai ro ciia
chién lugc giao dich. Trong nghién ciru nay, tac gia sir dung phuong phap R-Multiple két hop véi
md phong Monte Carlo dé phén tich chién lugc EMA Cross trén dit liéu BTC/USDT tir san
Binance. EMA Cross dugc chon vi n6 can b'fmg gitta d0 nhay va d¢ tin cay, phu hop véi dac thu
bién dong cia BTC/USDT, dong thoi da dugc cong dong kiém ching 1a mang lai tin hi¢u giao
dich twong ddi hiéu qua. Nghién ctru dong gop vao linh vuc Fintech bang viéc tmg dung cac md
hinh toan hoc nham t4i wu hoa chién luge va quan 1y rii ro.

2. Phuwong phap nghién ciru

Vi su phat trién cua Fintech, cac cOng cu tai chinh thong minh, dua trén cac mé hinh toan
hoc va md phdng, trdé nén cuc ky quan trong trong viéc gitp cac nha dau tu danh gia chién lugc
giao dich. Phuong phap R-Multiple va mo phong Monte Carlo 1a hai cong cu c6 kha néng phan
tich va m6 phong rat manh mé, gitip danh gia d6 hiéu qua cta chién lugce, du doan rui ro va phan
thuong co thé dat dugc.
2.1. Tinh toan R-Multiple

R-Multiple 1a mét dai luong do luong lgi nhuén hodc thua 16 ctia mét giao dich bang cach so
sanh voi rii ro ban dau. Cong thirc chung d¢ tinh toan R-Multiple nhu sau:
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R-Multiple = (Lo¢i nhuén)/(Riii ro ban dau) (1)
Trong do:
e Loi nhuan hoic 16 trén giao dich (Profit/Loss): Pugc tinh béng gia tri von cha sé hitu
(equity) sau giao dich trir di von ban dau.
e Rui ro ban dau (Initial Risk): La mirc rii ro dugc xac dinh trudc cho mdi 1énh, théng thuong
dua trén phan tram von.

2.2.Mé hinh mé phong Monte Carlo

Monte Carlo st dung 14y mau ngiu nhién dé m0 phong hang nghin kich ban giao dich, qua dé
udc luong phén phéi lgi nhudn, mirc sut giam von va xac suat mat toan b von dau tu. Qua trinh
nay bao gom cac budc sau (Hinh 1):

e Xac dinh dau vao: Thu thap dir liéu lich sir ctia chién luge giao dich, bao gdm lgi nhudn,
thua 13, va cac yéu t rui ro.

e Lay miu ngau nhién: Tao ra nhiéu tap hop gia tri gia 1ap dwa trén dit lidu qua khir.

e Chay mo phong: Lip lai quéa trinh md phong nhiéu 1an dé tao ra phan phdi cia loi nhuan
va rui ro.

e Phan tich két qua: Panh gia cac chi s6 nhu ky vong loi nhudn, rui ro t6i da, xac suat thua
16 kéo dai, va mic sut giam von tdi da.

Bing cach thuc hién hang ngan lan mé phong, nha dau tu ¢6 thé ude lwong duoc mirc dd 6n
dinh cua chién lugc giao dich va kha nang dat duoc loi nhuan trong dai han.

Thu thip dir liéu dau vao: Sir dung Binance Khéi tao théng s6 mé phang
IAPT, OKX API, Bitstamp APT i
« Xac dinh s6 lwgng giao dich gia lap

» Danh sach R-Multiple tir cac giao dich lich cho m&i 1an mé phéng.
B o « Xac dinh sb lan chay mé phéng dé dam bao
» 506 lrong giao dich gia lap cho moi lan mé & tin cy ctia két qua.

phong.

+ Sé1an chay mé phong. « Lua chon phuong phéap liy miu di liéu

(Permutation ho3c Bootstrap).

Y

Sinh chubi giao dich va tinh toan két qua

Chon ngéu nhién mét tip hop R-Multiple tir dit lidu lich st
Ghép cac gia tri nay dé tao thanh chudi két qua cua mét

Tinh todn cdc chi s6 thong ké
phién mé phong.

« XAac xudt mat vén (Ruin) < « M5 phéng lai chién thut bing céch tinh toan loi nhugn
« Xac xuét giam vén (MaxDrawdown) cudi ciing bang cach sir dung 1 sé vén ban diu cing tip
« Xac xuét dat duoc loi nhudn (Gain) hop R-Multiple ngdu nhién duge léy ra cua 1 phién mé

phéng ta s& mé phéng lai dwge mét két qua cta chién thuat

Lip lai qua trinh nay dén khi dat s6 lan chay mé phéng yéu

cau.

Hinh 1. So' d6 mé hinh mé phong Monte Carlo

2.3. Chién lwpc EMA Cross

Viéc thir nghiém chién lugc giao dich la mot bude quan trong nham danh gia hiéu qua cta hé
thdng trude khi ap dung vao thuc té. Qua trinh nady gitp nha dau tu hiéu r5 hon vé mic do rui ro,
lo1 nhuén ky vong va kha nang thich tmg cua chién lugc véi diéu kién thi truong.

Trong phan nay, ching t6i s& thyc hién kiém tra mot chién lugc giao dich don gian nhung
phé bién, d6 1a chién lugc EMA Cross, trén dit liéu lich st cta cdp giao dich BTC/USDT tur
san Binance Spot.

1. M6 ta cac chién lugc duoc thir nghiém
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Chién luge duoc thir nghiém trong nghién ctru nay 13 chién lwgc EMA Cross, tic 1a sir dung
hai dudng trung binh dong ham mii (Exponential Moving Average - EMA) dé xac dinh tin hi¢u
mua va ban. Cu thé, chién luoc sé st dung:

EMA nhanh (fast EMA): 9 chu ky

EMA cham (slow EMA): 45 chu ky

Tin hiéu mua: Khi dudong EMA nhanh cit 1én trén duong EMA cham.
Tin hiéu ban: Khi duong EMA nhanh cét xudng dudi duong EMA cham.
Ngoai ra, chién luge nay cé mot s6 diéu kién bd sung:

Chi giao dich & vi thé Long (khong mé 1énh Short).

Von ban dau: 100.000 USD.

Ruii ro ban dau trén mdi giao dich (initial risk): 1% tong von.

Rui ro tinh theo tong v6n (equity risk): 50%.

Slippage (truot gia): 100% (skid fraction (ty 1¢ truot) = 1).

Thiét 1ap Slippage = 100% (skid fraction = 1) dwoc chon nham mo phéng kich ban cuc doan
nhét, noi toan b 1énh déu bi khdp & mure gia bét loi nhat. Muc dich cua lua chon nay la:

e Kiém thir dd bén chién luge: dam bao EMA Cross van c6 thé hoat dong ngay ca khi thi
truong truot gia ti da.

e Tranh két qua qua lac quan: backtest s& phan anh tinh hudng khac nghiét, gitip danh gia
thuc té hon.

Bing cach ap dung cac quy tic nay, hé thong giao dich s& xac dinh cac diém vao 1énh va thoat
1€nh trén dit li€u lich st cua thi truong BTC/USDT, tir @6 do luong hi€u suét cua chién luge trong
mot khoang thoi gian dai.

2. Két qua thir nghiém trén dit liéu lich sir

Sau khi 4p dung chién lugc EMA Cross trén dit lidu lich st cia BTC/USDT tir ngay
17/08/2017 dén 01/01/2025, ching t6i thu dugc két qua nhu sau:

Vén cudi ky (Final Equity): 215.333,34 USD
Loi nhuén trén von dau tu (ROI): 115,33%
Téng ) giao dich thyc hién: 36 giao dich
Ty 1é thang (Winrate): 33,33%
Mirc 16 tdi da trén mdi giao dich: -3,857%
S giao dich thua 1 lién tiép nhidu nhat: 6 giao dich
Chi s6 SQN (System Quality Number): 1,337
Tbc d6 tang truong kép hang niam (CAGR): 10,959%
Ty 1€ MAR (Maximum Adverse Ratio): 0,421
V& muc sut giam (drawdown), két qua duogc chia thanh ba phuong phap tinh toan khac nhau:
e Mt sut giam 16n nhét theo ting giao dich:
Mirc sut giam t6i da: -11,557% (24.527,67 USD)
Thoi gian chiu mirc sut giam: 1.091 ngay (tir 24/04/2021 dén 19/04/2024)
e Muec sut giam 16n nhét theo gia dong cira:
Mic sut giam t6i da: -25,021% (61.731,19 USD)
Thoi gian chiu mirc sut giam: 1.359 ngay (tir 13/04/2021 dén 01/01/2025)
e Mic sut giam 16n nhit theo mirc gia cao nhat - thap nhat:
Miic sut giam t6i da: -26,041% (65.017,99 USD)
Thoi gian chiu mirc sut giam: 1.358 ngay (tir 14/04/2021 dén 01/01/2025)

Nhin chung, chién lugc EMA Cross da giup tang trudng von tir 100.000 USD 1én hon 215.000
USD trong khoang thoi gian hon 7 ndm. Tuy nhién, ty 1¢ thiang cta chién lugc chi dat 33,33%,
cho thay rang phan 16n lgi nhuan dén tir nhitng giao dich thing 1én hon so véi mirc 16 tir cac giao

http://jst.tnu.edu.vn 184 Email: jst@tnu.edu.vn



TNU Journal of Science and Technology 231(07): 180 - 188

dich thua. Piéu nay ciing thé hién rd qua mirc sut giam von cao, dic biét 1a khi xét theo gia dong
clra va gia cao/thdp nhat.

Két qua trén cho thay chién lugc EMA Cross ¢6 tiém ning sinh lgi nhung can dugc tdi uu hoa
thém dé giam mirc d0 muc sut giam von va tang ty 1¢ chién thiang. Cac yéu té nhu diéu chinh
tham s6 EMA, tdi vu hoéa kich thuée vi thé, hodc ap dung cac bd loc xu hudng co thé giup cai
thién hiéu suat ctia hé thong.

3. Két qua

Phan niy trinh bay cac két qua tir mo phong Monte Carlo nham danh gia d¢ bén viing cua
chién luge giao dich EMA Cross. Céac két qua dugc thé hién qua bdn bang chinh: Két qua Xéc
suét mat von, Két qua Muc tiéu lgi nhuén, Két qua Muc sut giam lon nhét, va Két qud phan tich.

Véi md phong Monte Carlo ta s& tdi uu bang cach chay 10,000 mau gia lap

Két qua Xac suat mat vén (Hinh 2) cho thdy ty 1é tai khoan bj “chay” (ruin probability) theo
ting murc riii ro ban dau (ty 18 riii ro ban dau tinh trén tong von).

e Khi ty 1& riii ro ban dau ting, xac suat "mat toan bo von dau tu" cling ting 1én déng ké.
e V&i mirc rii ro ban dau = 5%, xac suat mat toan bo von dau tu mot 1an thu nghiém la
38,92%, nhung sau 10 lan thir, x4c suat ndy tang 1én 84,182%.
e Khi rui ro ban dau cao hon (30%-35%), tai khoan c6 kha ning bi chay gan nhu chéc chin
sau nhiéu 1an thir nghiém.
Bi€u d6 so sanh cac chi sé theo Mirc rii ro ban dau

5%

10%
15%
20%
25%
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35%
40%
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60%
65%
70%
75%
80%
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90%
95%

80 1

e Ly
o
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E 40 »
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] /

ERERRERERRRRERRNR

MU rdi ro ban dau
Hinh 2. Biéu d6 xdc suat mdt vén theo mec rii ro ban dau

Két qua Muc tiéu lgi nhuan (Hinh 3) thé hién lgi nhuan ky vong & nhiéu mirc phﬁn tram khac
nhau (Loi nhuén trung vi, 75% Loi nhudn, 95% Lgi nhuan, 98% Lgi nhudn, 99% Loi nhuén) theo
ting mirc mirc rii ro ban dau.

e Khi tang muc rui ro, lgi nhuan ky vong c6 xu hudng ting, nhung riii ro 16 & mirc 95%, 98%,
va 99% ciing tdng manh.

e V&i mue rti ro ban dau = 1%, loi nhuin trung vi 1a 100,83, nhung c6 5% kha ning bi 15 trén
-3,32%.

e Khi mrc rui ro ban dau = 10%, loi nhuan trung vi ting 1én 1.029,7%, nhung rii ro 15 ¢ muc
95% 1a -77,24%, tirc 1a c6 kha nang 16 16n trong mot sé kich ban.
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—e— Lgi nhuan 98% /
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---- Pudng sé 0

6
RUi ro ban dau

Hinh 3. Biéu do loi nhudn ky vong theo mic rii ro ban dau

Két qua Murc sut giam 16n nhat (Hinh 4) hién thi mirc sut giam tai khoan 16n nhat trong cac
tinh huéng xau nhat theo muc rii ro ban dau.

e Khi mic rui ro ban dau thip (5%), Mic sut giam 16n nhét cao nhit 1a 40,30%, nghia 1a tai
khoan c6 thé giam 40% tai mot thoi diém.

e Véi muc rai ro ban dau = 30%, Muc sut giam 16n nhét ting manh 1én 99,83%, tirc 1a tai
khoan gan nhu chic chén bi x6a sach trong truong hop x4u nhat.

e Diéu nay nhin manh tim quan trong ctia quan 1y rui ro, vi néu dit rii ro qua cao, kha ning

chiu 15 16n s& khong thé tranh khoi.

Ti 1& Mdc sut giam 1dn nhat

100 1

80 A

60

Gia tri

a0

20

Truéing hgp x&u
—e— Lgi nhuan 5%
—— Lgi nhuén 10%

Lgi nhugn 15%
—o— Lgi nhu@n 20%

Lgi nhudn 30%
—a— Lgi nhudn 35%
----- Bubng s6 0

Rii ro ban déu

Hinh 4. Biéu do muc sut gidam tdi khoan téi da theo mirc rii ro ban dau
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Ket quéa phan tich (Bang 1) phan tich tong hop céc chi sb quan trong tur ba két qua: Xac suat
mat von, Muc tiéu loi nhuan, Mirc sut giam 16n nhat va cung cip cai nhin téng thé vé mic do rui
ro va loi nhuan cua chién luoc.

e Khi chon mirc rti ro ban dau = 10%, loi nhuin trung binh cao (1.029,7%) nhung xac suit
mat toan b von dau tu cao (63,77%).

e Khi chon muc rii ro ban ddu = 1%, loi nhuan trung binh thip hon (100,83%), nhung xac
sudt mit toan bo von dau tu rat thap (0,53%), va mirc sut giam von thap nhat (1,07%).

e Gia tri ORDS (Optimal Risk - Drawdown Score) cho thay mirc riii ro thdp nhat véi ty suit
loi nhuan hop 1y nhat & muc 1% muic riii ro ban dau .

Bang 1. Bang két qud phdn tich ORDS

Xiac Mic

. Mifc rili Muc tiéu Suat  sut Loi nhuan Lei nhuan 75% 9%  98%  99%
Chién lwoc roban | .eeten suat - sul = apng LoTNNUAN 10 M) oi Lei  Loi  Loi
: 2 lgi nhuan  mat giam trung binh trung vi A S S S
dau ; Z nhuan nhuan nhuian nhuan
von von ¢ N N N
t'%‘-i"dr;h“a" 10 83,13 63,77 99,97 0,01 35541918 1.02970 97,31 -77,25 -89,6 -93,61
{‘rﬁ:]gr:/fa" 10 83,13 63,77 99,97 0,01 35541918 1.02970 97,31 -77,25 -89,6 -93,61
Chién lugc
tdi chinhan 1 9364 053 107 9214 15999 10083 40,79 -332 -12,78 -17,48
toan
o
<Dbxic 4 9364 053 107 9214 15999 10083 40,79 -332 -12,78 -17,48
suat mat von
Shxic g 9364 053 107 9214 15999 10083 40,79 -3,32 -12,78 -17,48
SUE?.t m'atVOn
MAt vén &
giai doan 1 9364 053 107 9214 15999 10083 40,79 -332 -12,78 -17,48
cuoi
ORDS tbida 1 9364 053 107 9214 15999 10083 40,79 -332 -12,78 -17,48

Két qua thir nghiém trén dir lidu lich sir BTC/USDT cho thay von tang tir 100.000 USD lén
215.333 USD (ROI = 115,3%) sau hon 7 nam. Tuy nhién, ty 1¢ théng chi dat 33,3% va mirc mirc
sut giam von 18n t6i 25%. Phan phbi R-Multiple cho thdy da s giao dich 16 nho, trong khi mot sé
it giao dich mang lai lgi nhuén rat 16n (R>20). Két qua mé phong Monte Carlo v6i 10.000 mau
thir cho thay nguy co mat toan by von dau tu ting manh khi mirc rai ro ban dau vuot qua 5%.
Diéu nay khing dinh tim quan trong cta viéc t6i wu hda quan Iy vén.

4. Két luan

Thong qua viéc sir dung R-multiple, nghién ciru da dinh luong két qua giao dich mot cach rd
rang hon, khong chi duwa trén loi nhuan tuyét déi ma con xem xét mac do rui ro cua ting giao
dich, tir d6 gitp nha giao dich c6 cai nhin thyc té hon vé ky vong lgi nhuan va kha niang kiém
soat rui ro trong dai han. Bén canh do6, phuong phap mé phong Monte Carlo dugc ap dung dé
kiém tra su 6n dinh cua chién lugc trong nhiéu diéu kién thi truong khéc nhau, qua d6 xéac dinh
pham vi bién dong loi nhuan tiém ning va hd tro xay dung ké hoach quan 1y vén ciing nhu chuin
bi cho cac kich ban bat lgi. Bac biét, nghién ctiu tap trung vao thi trudng tién ma hoa — mot thi
truong c6 tinh bién dong cao — vai cac thir nghiém thyuc té cho thiy ca wu diém 1an han ché cua
chién lugc EMA Cross, dong thai chi ra nhitng diém can ti uvu dé phu hop hon véi dic thu cua
thi truong nay.

Viéc két hgp R-multiple va mo phong Monte Carlo trong dénh gia chién lugc EMA Cross trén
thi truong tién ma héa da mang lai mot cach tiép can toan dién, vira dinh luong hiéu qua giao
dich, vira kiém soat rui ro, dong thoi cung cép co so thuc tidn dé t6i vu hoa chién luge trong moi
truong bién dong manh.
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Loi cam on

Bai b4o 1a san pham ciia dé tai c6 ma s6 T2025-07-07, dugc tai trg boi kinh phi ciia truong
DPai hoc Cong nghé Thong tin va Truyeén thong — Pai hoc Thai Nguyén. Nhom tac gia xin chan
thanh cam on sy tai trg ctia nha trudng.
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