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Abstract This study applies technical trading rules traditionally used in the stock market to altcoin
investments, and analyzes investment performance and the possibility of actual investments through
simulation. Technical trading rules are divided into trend-following strategies and reverse-trend
strategies. The empirical results representative of altcoins like Ripple, Ethereum, Bitcoin Cash, Ada, and
Lightcoin are as follows. First, investment performance for altcoins is consistent with the results of
Bitcoin studies so far. Second, investment from the trend-following strategy showed better performance
than the benchmark strategy, but investment from the reverse-trend strategy showed inferior
performance. Third, investment performance studied occurred mainly during the COVID-19 pandemic.
This study is of academic significance in that it analyzes the investment performance from applying
typical technical trading rules to domestic altcoins, which still lacks research-unlike Bitcoin. In future
studies, it is necessary to improve the investment performance from technical trading rules by using
deep learning models that show excellent prediction performance in nonlinear fluctuating price

prediction for alternative crypocurrencies such as altcoins.
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° TEFR] FAE Hols 3
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453l 7HE2 FAHEEY 2 =2 WHEA
(volatility) EA& BRIt} & £9| 714 53 7+ st
o] olojA 2 ¥ EAS Hole HEFRIY
A1 AIE2 7|€3 A FA(technical trading
rules)®] AlEd0)A At F9l/gdo] UehdZ Ko
1 oH2-4].
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S QlTh B, JHIEAT A 52 HE g S22
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2.1 USom

Satoshi Nakamotox= EZAY 7|&S ©|-85}d

20099 HIEFQLE 7HESITHI). HIEFQLZ
3= 7IAE WaH dAEEH 9] AlEE
olo] W2 FF9] YEIRIo] /L= ALt
B2A9] 44 fAHolE Eota St A A0A <
Sl ARG E o EEsH AdEa glom £2
At A¥E gfj=ar Sl olof whet tEstH| Y] 7HA o
Solu} Exjel A% W2 A7} o]Fo]X| 1L 9itt.
Gerritsen et al.(2020)2 4| £33 A A
HEFQl Bxo]] A&et & 24| 51 A 4ot &
3kS g tH3). Grobys et al.(2020)2 ol5H oAl

M2k AT Aol 2851 8.75%] 23 40)o]
SRS BoiZSITHI0) Kim(2021)2 HIERS] A
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Brock et al.(1992)2 F4] F£Ao|lA &&= Sl
7€ 249 ZE2FQ WHES Ajbsta, vl F4]
Al A AFGEAE Bl AR BARl 429
Sk 2 JIE AASHHA B84 AIR7HES 7]
ATH19]. Yu et al.(2013)2 OFAIo} F=AIA1RA 7]
A B9 o dE BT Zat Aol o Ay
1ot 940 §laZ Hof BE&F A 7H
A A5k AeH20].
FashE Ao A 7Y 2 HES AHA|Shs HIERR]
of thet 714 A& ERA A= T o] X%
|3 Qlt}. Grobys and Sapkota(2019)= 201495
2018W7kA19] 71704 AT stHof et Hule ek
(momentum strategy)2] $=9)/3& £t A3t 7914
Ql 299 A ZaHATH21]. Grobys et al.(2020)2
2016378 20189714 9] BIEFRIS ZARL YT ot
o gt o]z HTA Al Ak FA; g BAT 2
I YRR AEsh £AF Gt Aol Bt
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& HATH23]. Bouri et al.(2021)& HIEZRIQ] 4%
A A2 (intra-day trading strategy)e 45 243+

w0 2o

AHo|ME =2 Foido] UehdZ BojFa SltH24].
Anghel(2021)2 F58hH APgoA] Tkt 71AgkER
¥(machine learning model)¥ 71&4 A 29
EA AIE v £A3 A1} AelEo R QI T
gt 71ed A FAEY $2 B2 A verdE o
HTH25].

3. YEIQ Xtgret 71X H w3

3.1 YEFQI Xtz

£ AFolAe = o FEHAHLA AHEA
A (www.upbit.com)o|4 FEFLIT} H|EFRIS
H I ARE F£-69H. A=e =4 717 20184
19 1958 2021 12€9 31971419 & 1,414%0[t.
LQE TR 20174 L 7IE APIEN market capitalization)
712 A9 597K 21E&Ripple; XRP), olHl&
(Ethereum; ETH), B]EZI7}A|(Bitcoin cash; BCH),
olojtiAda; ADA), 2e]EZQl(Lightcoin; LTC)S &
Ao sigict. YEFRIS A7 A= 55t
¥ 714 AR AFAA9] coinmarketcap A 31
tHhttps://coinmarketcap.com).

Table 12 YEFRIF} HIEFRI(Bitcoin; BTC)O TH
gt 20179 & 71& A7 AR B4 7)3ol4 Y
Z47+0] sl thet AT 1 BEE HoRa 9l

Table 1. Cryptocurrencies Statistics

Symbol | Market cap| Price 1 | Price 2 | Change |Drawdown
XRP 89,121 2745 1020 -63% -4201
ETH 73,170 1026000 | 4506000 | 339% | -2999000
BCH 42,774 3295000 | 524800 -84% | -3968610
ADA 18,659 986 1650 67% -1920
LTC 12,663 317800 | 179700 | -43% | -408710
BTC 237,466 | 19280000 57200000 197% |-45431000

Market cap : market capitalization value(million dollars) as of

Dec 31, 2017

Price 1 : price as of Jan 1, 2018

Price 2 : price as of Dec 31, 2021

Change : price change rate from Jan 1, 2018 to Dec 31, 2021
Drawdown : maximum of close price drawdown from Jan 1,
2017 to Dec 31, 2021
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S, 24 7RIeIA WEDQLS Tl A%l
HSEE 197%S /1SHGT A1 1 ool St HL
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g H9ee & 4 gt vEDY 9 sbAe) 2a %

ol thet EDQl U shze] 21 A Afolo] A
AL 28, olHee, MEIAAA, ool golEx
?lo] Z+2+ 0.59, 0.79, 0.74, 0.66, 0.77=2 YEl, olH
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7167 A FEL 7Y F7Rt Ao A
% AL DR olF olgstel mh(buy)t W=

(selDe] AhE Fof 40k HEshe aolc. 77+ £
HollA] 7141 BAe ABAoR YrEelES FHO
2 wHsgon, 7144 242 B B 292 44
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718 A A= A FAE —71"‘%_ = A =%
AZKtrend-following strategy)@} FA|9] Hitf| Hlgo g
EAHES AYsk= F3A] H2ZKreverse-trend strategy)

o eojAltt,

2 Aol A ZEsh= 71ed A 212 Table 29+
2.
Table 2. Technical trading rules
Strategy Buy rule Exit rule
VMA Sma, > Lma, Sma, < Lma,
TRB C > Resistance line | C <Support line
MACD MACD, >0 MACD, <0
STO STO, > 30 STO, <70
RSI RSI, > 30 RSI <70
BB P, > BBlow P, < BBhigh

201

=

@ = 2, G/nl

t

Sma, , ( is close price on day t

XY

Lma, ZQ/nQ n2 > nl

=
Resistance line = highest(q, 20)
Support line= lowest(Ct'7 20)
MACD, = ema(C;, 12) — ema(q,%),
ema is e xponential average
STO, = ema(Fasth,S)
G- lowe.s’t(Lt7 12)

highest ([{t7 12) — lowest (Lt, 12)
H, and L, are high and low price on day t

FastK, =

=100,

AU
RSI,—mxloo
t
AU= Y] max(G—C,_,,0)
k=18
t
AD="Y max(G_,— G, 0)
k=i-8
BHow:ma( )*2><crt

BDBhigh = ma(C n)+2 Xa,
o, = standard deviaz‘,ion(q7 9)

Table 20041 AtE 6719] A=l 22 AA VMA,
TRB, MACD&} Zo] A& tepte A4 253 A=
¥} STO, RSI, BB} Zo] A2 it o= 2A|4
< AQdoks gFA) Hgor TEY £ Qirh

VMA(variable moving average) A
7] olEBHAT A7) olsBHAY WAE o]&5hH,
©@7] o]sHAol 7] ol B S A5 STt |l
=otal G2 sl ErsolH ZAAS FAkste] o]dS
Hole APHQA A4 F5F Aelth. Brock et
al.(1992)2 &7| ols B4} 7| olsHuA Ak
3t 712 3 (n1, n2)E (1, 50), (1,150), (1, 200), (5,
150), (2, 200)= A8t JCH191.

TRB(Trading Range Breakout):= A B3} A
o224 7tHo] A (resistance line)S EI A5
FOo R FEHSIH g5 FA19 AlF R QAo mlj4=st
AL, BRI R 7FAo] XA M(support line)& st WaFo
2 X WE7HE ofr SA7E AT 2R Ql4sto]
AL HAbohe 4 353 Aol

MACD(moving average convergence and
divergence)x= ©7] olE3HFAT 7] olzHAAIS]
zto](difference)2 Ao, ol 5EFA9] AL X

Zro]5H 4 X(exponential moving average) Al

ol &
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AZER= 02 Q1AIgte] ZAHZ Falste A4 5
% H=kolot.

STO(stochastics)= FastKe] 5¢ A& ol5H #
o2 AR FastKe @A 7HHo] 2 129 5%t
712 ¥919] ot Ko YA st=AE S5t 24
o8 A H(oscillator indicator)ZA4] HHEZAQA FZFA|
o[t} FastK+ 0FE 1007H] W55t 00 717h&
2 dA4 71g0] = JY(over-sold region), 100
ol 7V &4E @A 7140l T4 JY(over-bought
region)¥& SJulgteh. wEbA ZAH AYPL STO7} st
Z 5 302 AR 5 sl uhdskal AfsoZ A
getgicka waste] wigesie, w2 STO7F 45
70< oF%F =3ty ofet Ao g lAlsto] A
ek Aol

RSI(relative strength index)+= < 94 &<t 714
o] MYy} wwsto] 453t I sl ol
B 73 A e Bas A4 Wil 3
TOoF Uro] AklRteh AF5et HElEo] HA HalksF
9] 30%E A5 E9ord LTt IAFEL = AL
2 ghdsto] migeshy, YR A wslego] A Wt
F9| 70%E ottt Euiold ZAMAE Halske GA
A=k fEAQ] X 3#o|tt,

BB(Bollinger band)+= #<* 209 &<t9] 714 &3
A9 At shd HEE AAgstal, @A 7H4o] AFH
shd WHES A% B0l A5 FARY Agoes w
@oto] wisesh, vitiE At eSSt Exohd of
g FARO HEOo R QlAste] ZAHAS Aol I
A Aefolch. At WHEGHE WHE)= X 20Y€ 52ty
71 9] GgtollA BEHAE9] 281E +(-)sto] et

o ok

ARk EApHERE thefet G5 ol8ate] &3t
FoE B BASH: HEE A active strategy)
ojch. el FApHete] e sjAE FAEpassive
strategy)¥} Hlasto] i} S=0jo] UEhd Zog 7|
Ee Aol wjAlE RS T84 A 7Hd

(efficient market hypothesis)& FAZ wvlfe] 714
A5 E7bsottta wdstal o v & H{5ks
Buy & Hold(B&H) Hzfo|t}. HE|H Fxpxete] A4
3t B2 i vwE A3k B&H A9 mig A8 o
T HE B B2 A AR AR AR Hgsta
A AR 20219 129 3142 7Hggich

Table 32 71&€4 A #AE9 A A THLY
QET A= oisstel 20219 124 319 7HE0.
2 RArsh= B&H Age] B 235 HojFal Qirh

Table 3. Performance on Buy & Hold strategy(won)

Altcoins | VMA TRB | MACD STO RSI BB

XRP 265 306 -1980 -695 | -1795 | -445
ETH* 38904 | 39535 | 33290 | 31105 | 28410 | 31940
BCH* -5182 | -11977| -29612 | -21412 | -30152 |-16912

ADA 1414 1430 600 714 655 1067
LTC -97600 | -56100 | -162550 | 19600 |-147200{-50900

ETH¥, BCH* : X100

Table 3914 YEZQAY B&H A9 uj4= AFHL
71£3 A FAEE 924 YehdS & ¢ ok ¢E
T2l BCHE} LTCE A5k vlm 2k B&HO i
N1E8L 71&3 A #2 TRBY A A A|-o] A3}
= Aol 7 fESt HEYES & 4 ok dEFY
BCH®} LTCO] B&H wHi= 7H42 242 71&4 A F
2] VMASE STOQ] A A=f Aol AYshke 37t 7
gt i AlFolt.

4.2 YEIAQ FXHES| duit

Table 45E Table 97HX]& 2&, olHgl2, HIER
QIFHA], oflolct, Eo]EXQI §2o YEFRI gt 7|&

A A FAES) T4 HHE HolFR ek,

Table 4. Performance on VMA(won)

Altcoins Profit % Profitable MDD SR
XRP 1185 30.6 -281 0.11
ETH 4824050 27.3 -602000 0.31
BCH 661050 26.2 -353900 0.11
ADA 2091.6 27.6 -290 0.14
LTC 187440 24.3 -154100 0.16

MDD : Maximum drawdown, SR : Sharpe ratio



7167 Ad FHE 0|83 FETQ T4 At

Table 5. Performance on TRB(won)

Altcoins Profit % Profitable MDD SR
XRP 934 42.1 -636 0.09
ETH 4301500 62.5 -319000 0.35
BCH 126800 37.5 -485250 0.02
ADA 1690.5 43.8 -695 0.12
LTC 89850 50.0 -227250 0.06

MDD : Maximum drawdown, SR : Sharpe ratio
Table 6. Performance on MACD(won)

Altcoins Profit % Profitable MDD SR
XRP 378 29.2 -1330 0.03
ETH 4342250 71.4 -178000 0.28
BCH -900500 36.4 -1725500 -0.09
ADA 2043.5 47.1 -490 0.14
LTC 163450 47.4 -172250 0.13

MDD : Maximum drawdown, SR : Sharpe ratio
Table 7. Performance on STO(won)

Altcoins Profit % Profitable MDD SR
XRP 1558 60.0 -1075 0.13
ETH 1897500 55.6 -1476000 0.15
BCH 344000 74.2 -1815900 0.03
ADA -759.4 45.5 -1450 -0.09
LTC 135960 69.2 -170860 0.09

MDD : Maximum drawdown, SR : Sharpe ratio
Table 8. Performance on RSI(won)

Altcoins Profit % Profitable MDD SR
XRP -1763 47.1 -2413 -0.14
ETH 56150 68.3 -1905850 0.00
BCH -2321150 60.0 -2881600 -0.15
ADA -1103.6 33.3 -1268 -0.19
LTC -272580 41.7 -324530 -0.19

MDD : Maximum drawdown, SR : Sharpe ratio
Table 9. Performance on BB(won)

Altcoins Profit % Profitable MDD SR
XRP -1585 44.4 -1899 -0.28
ETH -1511000 65.4 -2736000 -0.10
BCH -1608850 55.2 -2027050 -0.26
ADA -636.9 52.0 -1085 -0.12
LTC -254340 45.8 -319840 -0.20

MDD : Maximum drawdown, SR

. Sharpe ratio

203

Table 4°] VMA Z=ZF2 Brock et al.(1992)9] ti®
A 71711 (1,509 £8= 2835 24E Hojsal §lo
o & 23S FE&otojx A= HsHA YEET
[19]. Table 44 Table 9714 HA| o2 H|uotH
ZA| 2kl VMA, TRBE LE YE Q] EAoA 9
9 HojFlon, MACD A2 BCHE AQst &
EFQl BERoA FY =0& HolFglr). olet £A
/di}= Table 39] B&H Z e} H|W ot = 431 F2;
ARAE & S At} LY G3A] A=l RS BB A
T2 Y FE9 GEFQ FXo|A &4 71551 §lo]
SEFQ Ao Agat BAAE AR A 867l
A At A deke] B IR Yehar Qi

718 A F2Y FA| HFol|A] 7Fet o] LiEt
ol whet GEFRI A FA| BIEZQ] AT vzt
AR A5 2AANEDS & & At HEZQIY] LR
2 ¢7A Satoshi NakamotoZ} F7R1A|of thet A
T obE] YRR g Qe AgolA, EHErAet 22
A5sh Ao FAREC] B WO R &9 w
2 d5shE o 7HAL F5stal UrHIL EleE Y
=2l Elon Musk®] EH siHol= 535l 7142 55
Z35l1 QT Cheah and Fry(2015)= 719 A& vt
Fop FZol= UKt @Y dsshe 2d 7HY
(fundamental value)”} Qicta FEst ATH206].
Baek and Elbeck(2015)2 BIEFQ] 7140 u|X]= H
FEZ AT EAT A1 A ARR BV, A
JE, &, 77 5 T2 AA HET 941 IF
= HAA] ZEE 9ol AP REe] A AA7t
& 74A | FFE vXlo] wet d5sh 9] 7H4

o] et FAE HouA Fr1Hor FA Ikl 443}

ul
I
e
&,
1o

FARAES] 9] 2718 Z7ske MDD(maximum
drawdown)x= Azl w2 & $9(cumulative
profit)& HojF= 9 FA(equity curve)olA AH
3 oiE] =3 g=ofo] 7P wobd wi7hA| 9] sl £
itk 7164 A #2152 MDD+ Table 19] ¥E
Sl HA 33 ofjy] sk £ drawdown} W] sHH
oL qlo], AlRbE 71&A A HAES A
$9] 25 HoFrh

SR(Sharpe ratio)= 87 oyl 9] 37]
L 3 AEshe RARSY] ARAREA, EBd &
o2 i+t £99 BEUAR o] AEST A
| 71&3 A #2 BT ol"EolA 7MY w2 A
g3 SR BTl Qlo], §F F5o| FAs e FAAE
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9l

A0]

2 Ao 2 QEYA Q] 4=0]
2ol A5 "waio] Ut
2 429]9] A7|E EoHA] Yl FAATEES] T
A 488 (% Profitable)qt BlwstH zHzto] Azkdz
gt 27.2%, 47.2%, 46.3%, 60.9%, 50.1%, 52.6%=
e, SRR Zo] A A B2 A 43E
AEA] M2 =2 AY HFES B
Fig. 12 54 Al VMA, TRB, MACD A} 1]
I AR B&H Ao 9 TAS HoFd ok
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TE2E

HolF= olH ]

=

Equity Curve on XRP
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Equity Curve on ADA
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Table 10. Trading Profits after Transaction Costs(won)

Altcoins | VMA TRB | MACD | STO RSI BB
XRP 1032 832 256 1424 | -1860 | -1722
ETH* | 47360 | 42515 | 42931 | 18066 13 | -15879
BCH* 5990 868 -9438 | 2848 |-23506 | -16622
ADA 1966 1605 1965 -853 | -1181 | -736
LTC* 1739 826 1560 1253 | -2777 | -2636

ETH*, BCH*, LTC* : X100

Transaction costs : round-trip brokerage cost 0.278% and
slippage cost 2 ticks included
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Table 11. Performance on KOSPI index(point)

Strategy Profit % Profitable MDD SR
VMA 563.73 21.6 -395.36 0.16
TRB 889.73 41.7 -149.97 0.29

MACD 367.50 27.8 -677.53 0.11
STO 650.36 42.1 -320.47 0.17
RSI 29.24 55.6 -718.47 0.05
BB 117.19 58.3 -888.13 0.03

By & | o800 - -104022 | 0.09
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Table 12. Performance before COVID-19(won)

Strategy XRP ETH BCH ADA LTC
VMA | -180 | 88300 | 187400 | -9.8 | -64840
TRB | -157 | 84400 | -342400 | 469 | 260
MACD | -765 | 76400 |-1359150 | -306.2 | -78410
STO | -587 | -326100 | -254700 | -688.3 | -87010
RSI | -2011 | -544300 | -2050550 | -962.5 | -219870
BB 2920 | -1328800 | -1464550 | -587.9 | -224240
By &1 2522 | -877900 | 3057900 | -947.3 | -270070
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Table 13. Performance after COVID-19(won)
Strategy| XRP ETH BCH ADA | LIC
VMA 1365 4735750 | 473650 | 2101.4 | 252280
TRB 1091 | 4217100 | 469200 | 1646.6 | 89590
MACD | 1143 | 4265850 | 458650 | 2349.7 | 241860
STO | 2145 | 2223600 | 598700 | -71.1 | 222970
RSI 248 600450 | -270600 | -141.1 | -52710
BB -665 | -182200 | -144300 | -49 | -30100
Buy &1 507 | 4357000 | 287700 | 1611.3 | 131970
Hold
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