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In this study, we analyzed how the introduction of the cryptocurrency index into the U.S. financial market from a
macro perspective affects the market. A cryptocurrency index with several specific categories was introduced
into the U.S. financial market and the possibility of introduction into the U.S. market from the perspective of
systemic risk and portfolio theory. As a result, the experiment results confirmed that the cryptocurrency index
could play a role like existing asset groups. In addition, in this study, the maximum Sharpe ratio in return to
investment risk was derived based on modern portfolio theory. This study is significant because it confirmed the
possibility of introducing the cryptocurrency index as a new asset in the U.S. ETF market, based on their Sharpe
ratio derived from portfolio optimization results.

Keywords: Cryptocurrency, Index, Exchange Trade Fund (ETF), Financial Market, Systemic Risk, Portfolio
Theory

1.A & ue) 2 TR He 545 7

1993\ 149, 7= S&P5004+E 5% 3t SPDRs(Standard
3% A4 W E(exchange-traded fund, ©] 8} ETF)= 2229, & & Poor’s Depository Receipt)Zhs ©] 29| ETF7} 22 EA)
2893 2 AFE FFAAU 5, AAA, B3 5 A7 Gk o] 32 nF AR E Z4E A5 2D AAS bf
A FFohs FA AFH, 4 ARl AREA AR 7F g kst ETF Ao] 5483, 202213 @Aoll & 2,0007
T HE AEE BT ETFE F4, YAA, AE 5 A4S 71 A= ETF7F A& o] A= AFe) o)t} o] <o)l A ETF A Ao
Z A $54 FFAHLP, Liquidity Provider) 2t A1 #7F  BAR oz AA3 AL 20089 1]2W 2497 o] Zo|t}
ZHAP, Autorized Participant)®l] 2|3} &AF2E7FA] (net asset val-  AFFEL HE|H HE 9| 4015 0] AF9 7| 2A 4 FIELS

T AgAA : A9A 2, 34141 NABGAA AT SR 291 E222 #3107, =3 1Ed A @ A2 F8 T Tel : 042-350-3129,
Fax : 042-350-3110, E-mail: wkim@kaist.ac.kr

* 35 AIAAYE 77

202219 3¢9 17¢ A 20229 59 39 A 2022 59 10¥ FAHE A 20229 59 30€ AA FA.


https://crossmark.crossref.org/dialog/?doi=10.7232/JKIIE.2022.48.5.509&domain=https://jkiie.org/&uri_scheme=http:&cm_version=v1.5

510

oy
=
1
o

Ao A3lely] fte A, A7) B4 Al ERFT)
Aol mlA & Y&o| Aths A5 S o8ty tito g A4
A& A ETF £ 7] AZYT. 2249
ETF A% 7FEE 20053 4,1709) 2ol 1F3] F71314]
2021 10€ 92 7,0009 2&7bA F7ke Aefolth, 2020
FZUZ A AA AA o B4 o] & Toid f-540] A%
of Fagol wet A Al Fo] WE £ 2 FA A Hou
HA 22 ETF A% FA471 Z27] A&t 2 29 ETF

]%oﬂﬁ 2021 19€~11€ 1= ETF A& 49 A5 7F
222020 AA FYN 73579 EHE 7HESHA
EJJrW} 2021wl $Y T 7|F0F I FrE ou] [0Z E¥,

Y32 174 9< =9 Aot

ETFE Tx}mﬂ}ﬂ Dgd FA ofolHol & 41 Hels
Agsta, 2% e 5 e F4 ANY dEe AT
the 2ol 1 ot Atk o5, A FEF B A A
EEgolN LEZR AN ML T 4 o8 245
© B H FE ETF, 22444, WEtH 2 5of st B
ETF, &, A7t2, 94 & °JZ}ZH84 ETF 5 B3 $579
ETEZF A 44593, 58 A% B d& A 7142
At FAAAA | E}%f& A 7@ ﬁi A AE

ahe Al wet ol 5§ A&

B2 o),

ojgd SFA B AFME HZ 887t Horta §
=08 Hrhuy g dastd o tiaiA Ma et al., 2020;
Petes et al., 2020; Dylag and Smith, 2021) $%%.8}# ETF/} 42
at7] 98l B ag A4E YA st v ETF ’\] 2ol &Y
W 1 EAE AFA R A F oY SEAA B ATe
AA F7HA £ 0 o] Fo| A itk A WA R v = ETF Al
7] 3 %4 (market vulnerability) & £}, A9 ok
& F43 854 (principle component analysis, PCA)& &g Al 2~
H 2] 2 F(systemic risk)E ST ZH &2 7153 Kim
et al.(2017)°] WEH vl Z] 792007 71 60870 <]
ETF7} 3= o] Aoy 2016\ 129 71, 1,705 & 47}
F7hetRon, dj e 713t FHe e 3 E 7N e ' A
243k 54 1] E(absorption ratio)2 0.524° A4 0.4682 ZA 7+
438kAth. o] w=9 ETF Aol 474l wet A28 g
23 B 2SS AT tghA B AT e =
detaLzt sk Agko] 71E A R ojud Yt
FEA AFHOE AR 1A 5,

THAZE G5t A& B3l A ETF7} 71 & A4t
S tulste] =HA AFOEA Y AT FPTH A
o FAAEE stom EEHQ B4 713 E AT T e

A Au Ry o gekA A AR 48 E e 8t
© 9% & Fst] ko] AH ETFE 3A 55 99
i, sty A 29 0|39 TEZ 9 i3t 7|t
4 93

398w

& (modern portfolio theo-

9998

e - Hds - AFR

2o THE 3} 2 2ol A E SEEe A% E
W% ARl A 2H B 2aE BASHE O, 350
583 2% £ A 1% ETF AR A9 EEZ 0
43Tk 4ol 4= A9 43S foksa B A7l o
T3 A% AL A&

}O{'

rulm r-{n: rlr l r}n:

lo mu > zo

2. =3y A4
gxq 54

=4 Al vl5 ETF A2 Al 29

2.1 o] &3 | A

AN N2H g 2aE Febe RS IA 27HA] ol
Atk A HA = Al financial distress7} 7Fl 1= # system
< TA8ke AR 3] SA S ALdskE W oIt o] W 9
3EA<Q dAZ Adrian and Brunnermeier(2006)7F & 9| ¢
CoVaR(Comovement Value-at-Risk)©] AT} CoVaR# E4 3
AHi) FrHre ol HjEA AR £ 2dte AFA
24 24 oA s Aol &3 B )Y FUrEYE
o zAF HAdEddddoltt. A7IA HEA G
(value-at-risk, ©]3} VaR)o|& 7|92 LEZT o7} AZYY
O QA FEALY MR s 7 e HUEA
BHE FAG FAE s, % - VaRE % 79 +F
oMo Ao &4 A s drdth ©, VaRS Hj&A
g o 2 2493t Adrian and Brunnermeier (2006)% €2, & <
T Livetal. (2021)3 2o] Hoj&A ¢4 ES VaRol

3ttt 54 3K Gu e wot A 27 A
d o] s Aol &3 EF 3] AKG) Q] VaR Aol & ACoVaRe}

3 3km, ACoVaR9] #tol 00l 717h&4-2 EA 3| AKi)7} A F-
A 274 244 22 < W B 3AK ) v AEol At
SR R

Pr(X'< VaR))=q (1)

Pr( X7 < Covar! ™| c(x) )= ¢ 2)

JX'= I/(IH

ACo VaRg‘i CoVaR! — o Vaqu\X’:,wedmn’ (3)

>~

1>

[
ﬁ

O
-

B gFo = ETF 74 719 gl23 A
o] A"l g2 v & YF vl
o joll AIAES gYstAt ol& 7k Al~

g0 &4 7]13i)7F b ¥ FE v A
AN2zEo| 238 3 3| Abe} A 2H
2o oHE A EEE Wk 7%

QL
i rc

nﬂ_l rlr
(AN 3

N
on, flo
o
PR
gl Ol mX

o ¢

o
P
o s

ox l‘zi 1
i—",
lo,
4
19
e

(6,)*
Pz 6; 6;1/31,5771 (5,:ystem)2

t csystem
t(si 6t

(*XZ , X;s,z/stcm) _ N( 07 (4)



)= ETF A 22 ¢z 3t 7]+

t __system
X oY
system i
Xpvstem| xi~ 1\/(7
Oy

o] Y gk 714 o A Mainik and Schaanning (2014)& ¢%-%
E@ Ha))y2 R A 2" g%-fol $E(@ ' (8))2 7
A A 2" 3 3 ALY CoVaRS The 3 o] A 98kt

(1- mﬂwwﬂq )

CoVaR, 5_ (yy = VaR,(YIX= VaR,(X)) (6)

= ptod ! (B)=pto (pd (o)

+& 1 (3)V1- )

& = cumulative distribution function of univariate Gaussian
distribution

A 2wl 23 g 3| AF A28’ A AT} %] T
g2 & ACoVaR(;% o237 2. ACoValt, ) é
#ol 0ol 7M7h-E7E 3 i7F Al 2] a3 v A& FEFo
Ay gt

ACo VaR(q, q) =¢ ( )p O,Sljsfem (7)

FHAE IRA FFolA A8 AR JAFEE Hofst
of ZAste ol EA HHOEE F5 HEo| 9
o HgEY WEAE Mg Bol dHeste 4 E(principal

HAQ FAE 4 (principal com-

Ao ﬂ“] = A3 °]X}E A

2 PCA

01%5]1 ﬂ ’\—:’-7} Ur—Q &M Aees
o

RS
component) &2 343}
ponent analysis, PCA)—C’—
W 4 glthe po
AGE & FA g_g
243 540

Alsorption Ratio= - (8)

N =number of assets
n = number of eigenvectors in numerator of absorption ratio
o2= variance of the 5 asset

A2 = variance of the i'" eigenvector

o

M ol 19 FPHEEE 7Y B % kol
Rl s AgHT. o A4S o8
1=

A9 QA2 AP s, 4 xg

2~
T
=
- Al

e, ot

g

™

[ o ok

.
o
R=Reul
S

o
a2
rlo

lo

o~
T

9] 7154 511

7

o]

o

o.

o

e szolE

rlr

2.2 W|S-ETF AR dlo|e] 4 Y W E

20229 1€ 129 71 W= 58 Al 2378 2,1647H ETF
o} A7k A9 50070 <2 3kH 9] 20189 12€ 31U RH
20213 129 319744 714 27} Hlolg & 44 22Y 2§
ALl EQI Investing.com@} CoinMarketCap AR Eol| A <
et a 717kl A AR IAY 3 A E 5L
A oA A L3t o] & 3d 59k 4 2 9 E H o
Bl & A4Fet A

e dsslEs F

A+ A& l % ?éé} ]
A3ty she e E sk
Aol Bj2o 8 x5} 7}15]]_7_3]

L o}
3

oz dasty

#] 3l CoinMarketCap |
é%l_ F2 39 E 50% ©f
AAs e ol ¥, £7 8
A AFE B HAE o,
7he| e &5 oAl A
Witk g5ty A
b EWAPIE 2 RS
LR ATFdAE gEs
k=

7Helae] 5ol 2gsta 9l
ﬂ?ﬂ“A“Eﬂméi%
Ak ﬂ16ﬂ4ﬂﬂjﬂ%$
= 27te] A Dl TAE ¢
i?@%EE%HOEMEQQ
ﬂ?ﬂﬂﬂﬂﬂEH ﬂ
@

[ mﬁ@

ku

o
_Orl"
R
T

o Kl
S|

4 02 o
19 o
AN
L
™

ot o

g P
[T T VR T

= g
=

O
lo

ol rir
=7
}Oll
Sok 3
S
>,
o -
1o ©
|t
ox
[o = r
oﬁl
ES;LA
s
so. |
o

o
iy
i
o
N
N
™
ey
—
S|
il
o
Mg
X
tob,
o
r 2
Hn:
5 1% mlo

et

ri
1o
o,
o>
)
o
L
frtt
g
E

:i &

~

2

=

o) A4
, 0|2 I%H K-% ?ﬁﬂﬁ}e Al Jﬂé}ml 120709
gi%@ﬂﬂ%%
T} & o) Fo|H A AU 7
ARG AFE AL Ha ARBAT, 4 2R F
Az FH Y A e E ABRA Y BFEOR 1
o 7V FHII R 5491%% 9l -
&3 ol 1E1 ﬁJEQ}

Y

M oo my N 1S ofN o

N

4%] ol SilL =ass
E

%“’ =3 —57}ZL 7??/% ?L%JJH it Hﬂe 71RO 2 A
AR3E gholt}, A Z ol ASE -13} 1 Abo] 9 & 7HAIH, 19 7}
HeTE T HA s gt

B Ao A K-B 733t Fi AFRAE 09
oln], J¢ AFN ATE 0.6780]|t}. o] = H]
AL /A ETFEZE & A A& ofu)dt

CoVaRY H3E B7] 93 200 T
|4t & dEstd A4 -3 EETF &



512 Minseok Kim * Doyoung Lee - Woosang Yim - Taechan An - Insu Choi + Woochang Kim

25%
50%
75%
crypto
~

0.6

0.5 1

(]

0.4 4

0.3 4

0.2 4

0.1

0.0 4
T
2019-01-02

Figure 1. ACoVaR of U.S. ETF & Cryptocurrency Index by period

T T
2020-01-02 2021-01-04

o) pCoVaRe AUt HustgTh o] 58S T3l 77
ACoVaR &] AUigko] 44 25%, 50%, 75%9] E3} vl w3 2
HE T <Figure >3 22 T Z FEj 7} YEptTh

JPzAgA B F A%, dusE A4 FAE 73
ACoVaR®| AYigte] BE o] 53e o]F FiollA &9 75%
o3t g 7HH S FUT F ATk HIE AZto] A4 E
391 75% ACoVaR® MU 45 3tH 249 sCoVaR 9
O] zpol7} #ashe FA 07 sy, oty A9
ACoVaRe] AUigho] 1A 3] 0.2 AER &t} o] F0iA 7]
ZFyelA gsstE A5 o] 2 ETF #33 Hlashe]
AN 2" glaTe v = GEe] A3 A SS9t

(2) ¥4 ¥l & (absorption ratio) ¥4
Azd gl2a 24 s A8 FAEEY & 2zt &
=2y
= -

o) g4 vl 8¢ H @A Rty A o
1o V742452 NSl F4 ) o)
B30 HosHThe AL Slvl BT FHRES A5 BE
F4 1189 3ol <Table 157 2}

0028 A= &S FAsH o] = ¢
Fa< w 2" 2239 A0 ¥ 43k < ov] e,

Table 1. Comparison of Absorption Ratio between Case 1 and
Case 2(Case 1 is the Market which Incorporating
Cryptocurrency Index, Whereas Case 2 is not)

number of principal Case 1 Case 2 Difference
components
2 0.618 0.645 0.027
3 0.696 0.726 0.03
4 0.753 0.783 0.03
5 0.801 0.829 0.028
6 0.838 0.861 0.023

w85 A9 57t BA Ao = B75H o] T A3}
g HolEnE AL ¢EI A% % T
Azd elza wgold o 334
Stk 1€ oy,

3. §E3) 2| £ A w5 ETF A2
FEZQ A

3.1 0|23 73

(1) Sharpe Hl &

BE A FAE T8 U@ 22 7o VU &
Aol FAL W, 5 18 SvstuA gtk 2w
ol 7|t s & FAe & £ AP S Tk g, &
< FdEE A2 BT AL v o & dolt
A, FAAE A2l Al meh Age TEZL S T4
S Bk o & S, B4Rl £ 4] FAAE w2 71
TAESTHAHAEHL HAEE /A= ZEZ D LS U3}
I, EAAA AT BAAE & AWEE Frdtasgs
2 |HFdES A FEZYLE 3T AT RE
FAAE ARl o] Fahe 7|t o) B e RSk LEET 2 7}
wH AR R AAEE VA= ZEZ RS TR

olgA TEZF QY V¢ gL IHE L 45T

g |

A S 43¢ 3l el M. vkZ ¢ Z(Harry M. Markowitz)7} Al
A LEZEQ o] Z(Portfolio Selection Theory) ©]Tt}. U}=
N2 FAAIF REEYLE FAY A foll, ZEEF LY
N ER AR E(F, F9E i BAHE o] &8
A& ALA o3 npa9f =9 o2& nEgoE A
A A S50l tisto] FAA7E aF8kE HA TS
ZIHAME 7INAFEE HAgele TEEFYL
A FTHChoi et al., 2013).
o M=2018A 12€ 319 HH 20213 12€ 319744
S EA VIO E ARG o, TEZY 4% &
| Sharpe Bl && AT o] & FA LEET L
| AtEEd s 7HAsHH, AA 55 AR 9
Ho}h &0 A 9AA ke Aol A dAH S 7HA
Q o]Eo A FA A thH] & 1}
41 A grolm, FAAEC] AE tiH] 9
A 22 F. AFZ(William F. Sharpe) 2 %
AP A7t HETE T ARl A o
Fool v & itk wEkA o B
2 A9} vk
AT AR A7}

HET} ol vl shA %

mu 1o

by [
(o

4y 2 o

ry oy

R o M
rL
it H

rlo -y =2
s

et o 1o o

k)

R

ASH =R S
.

_|_,
o
=

i)

_0|L

S
= =
RS- R

[e]

e rlr

Sy Mo L= R

o
32
&

o,
r
o

N
&
o
i N g
o)
=

> o o oM TN g 0 o b

=y

o~ X o
N
fu)
T2
ol
oxl
k)
o
il
il
sy
il 1o
4

=
-

Yol
e
o
o
2
=)
of

B
{m
ik
AC)
o
e
=
[



On the Possibility of Incorporating Cryptocurrency Index into the U.S. ETF Market 513

= Z10] gubA ol AT o] At oA 7] W
AR g EE o] vl w88 nAf A £ E W E 7L
L, #4184 E(risk-free rate) 7,0 EA T o,
o] Zt7ke| Apite] Elsts LEZEQ wivt EAIT o o] X
EZ Y AT AFE e 2

T
Sharpe Ratio(w) = %
gof AelA Bw’r) e FA ZEZ

St(w') & $A ZEED)Q 5989 REUAE 99T

B AT AR A Gaste A2

A 3G, A FE8 ALE A e 7)ol
F7A% 88 ARASFAS(ETF)Y Sharpe H =

530 v ETF A4 29 b4 & Wk

r—{u‘, o
o
M

of

—_
[3)
—
w2
=
)
3
@
E

ml
2
M oot el
& A
to
il
o)
ol

[l
I

ﬂ Q(TP: tangency portfolio) ¥, AFZA| 4= 3 o) 3}
NN EE FHFTEEY E%H]z% A%
Ho}. o] 214 ol A Sharpe Bl &S & ] 5}
AWl A3 E oivl 7HE 52 9 F
e 4ol vl A o
a 7}7‘50}1} o] £ & WE Y
, Cov(r) = Si 282 n7f ARk
ZHPE o, AFE A 4(Sharpe

Hvt_'— AR FAE O 2

M

fm
wju
FE

_\1

o i
=

X
W,
N L

yo, Mo
rir 4
m[o =
(<3

ne

£ o o 2 o
N

-

=

o ot W

~

H _Q,L

>
o @y,
9
251

Mz
.
)
)

fo o g B

R LY
e 2
n‘-i

B
=
o
p#

i Hm ofd
>
]
fud
e
rr o

>

T, _
max W HTTy

—— 9
w wzzw ©)

subjectto (Tw=1

w = portfolio 7+& | H E

w = expected return vector of n securities

3 = return covariance matrix of n securities
7, = risk-free rate

1 = n-dimensional vector of ones

ST 9 Ao A2 AAst BAO S3A %] W,
QuslE UL W NG AL RAT S Yk B

B Ao M= Iyengar and Kang (2005)0] A A H AFZ 2| 4= F
el EA o thgh A 2 FA| 2 A48t A S 28313
om ol& &3 Zo] Yef o,

ot By (10)

subjectto 1 Ty=1¢
t=0

y Dy =1

% = portfolio weight vector

u, = excessive expected return vector of n securities

> = return covariance matrix of n securities

A71M AR T y= n-20d A E oY, = 01T 27
Uz Aot ¢ 42 QCQP(Quadratically Constrained
Quadratic Programming) A 2 7AW~ 223} £4)o]7] w] &
o, At solvers Tl /% ¢ A&H R e Fe

FeH e HAAo] Hgd.

B Ao A dukaQd ETFY 3 A 3l =5 1834
Q3 7tEA HE Y BE QA MYE Fed 0.0, 1.002 4

234 th(Kim, 2017).

(3) Pl= ETF 78 ¢23H9 A oke] FaaA vl
F2ste AFEo] 719 = ETF Al2H =9

G
W A28 AbEo] @ 5 QA Sohis] S5 Aua)
RS, BAHOR £ B4 tyolga Hu

o rlr
r1r =

P oz W rlo it mo

7128 At el A F7H 2 T4 8t 7be e
o|t}. Chris ef al. (2016)2 712 AAb3} A 2% x},},]

#aA Y Adgkol 09 717he4E gt wE risk 7
37} A, gubd o g Ao Adghol 05 AEH

Zrglo) M2 risk 74 37} Aot 48 AT

3.2 A% A4

(1) 1= ETF A B8 45 8t5 2|94 9] 4aiA v 23

)= ETF A B 5319 A ok o] Aa#A vla & o3
Zo] o] o]t} v] = ETF= Investing.com ol A A A ¢k A E] o]
uhe} F§ A Hequity), E(bond), A& A E(commodity),
(currency), 7| EHothers) 2 73} 5 T}, <Table 2>9] E+= AW
ETFE2 7] 5A3FE& Yehd 2ot x 2= D’Agostino-Pearson
omnibus test®] F A FO| M 52 29| p-valueZ F A S BE
HolE7 A A & A e AL FAT £k
Z47+0.1,0.05,0.01 ==l A 8 3 vl o] o] A 5tg o] 7148 &
o w3t}

of2f o] <Table 3> A B 9| & W O & A4k Fad
A g Eoltt.

=

fo r

o rlr rl

FEsd A4S $AYL A3 5% G2 AR S
ETFSH £29)3} #2591t 4833 A5 B A8 53}
?_]‘_

SN S FABAE



514

oy
=
1

2L
t
of

Table 2. Descriptive Statistics of ETF Sectors

Mean Min max Q1 Median Q3 Skewness | Kurtosis ¥ p-value (x*)
equity | 4.572¢-04 | -0.111 0.072 -0.004 0.001 0.006 -2.254 21.9350 | 472.722 | 0.000***
bond 1.633e-04 | -0.036 0.020 -0.005 0.000 0.001 -4.143 61.645 763.152 | 0.000%**
other |-2.551e-05| -0.089 0.423 -0.002 0.000 0.003 -3.241 35.770 628.902 | 0.000%***
commodity | 1.501e-05 | -0.050 0.040 -0.003 0.001 0.005 -1.310 7.272 254.055 0.000%**
currency | 2.038e-07 | -0.005 0.003 -0.000 0.000 0.000 -.7330 5.012 147.183 0.000%**
crypto | 3.087e-03 | -0.454 0.224 -0.016 0.001 0.023 -0.933 13.339 250.631 0.000%**

Table 3. Correlation Matrix of Average Return by ETF Sectors

equity_mean bond mean other_mean commodity mean | currency mean crypto_mean
equity_mean 1.000 0.643 0.865 0.594 0.434 0.281
bond mean 0.643 1.000 0.735 0.435 0.435 0.221
other mean 0.865 0.735 1.000 0.542 0.432 0.257
commodity mean 0.594 0.435 0.542 1.000 0.429 0.228
currency mean 0.434 0.435 0.432 0.429 1.000 0.124
crypto_mean 0.281 0.221 0.257 0.228 0.124 1.000
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Figure 3. Efficient Frontier
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no. equity (1587) bond (317) commodity (116) currecy (24) other (119)
| AAM S&P 500 Sector Peritus High Yield Barclays Bank iPath Guggenheim AdvisorShares Pacific
High Dividend & Silver ETN CurrencyShares Euro |Asset Enhanced FI Rate
AAM S&P Emerging . . Guggenheim
2 Markets Sector High Newfleet Multi-Sector | Barclays Bank iPath CurrencyShares Star Global Buy-Write
5 Income Gold ETN
Dividend Japanese Yen
The Acquirers Fund AdvisorShares Sage 1Path.Bloomberg Guggenheim Cohen & Steers Global
3 ETF Core Reserves Commodity Index Total CurrencyShares Reality Maiors
v Return(SM) ETN Australian Dollar y N
. Guggenheim ) .
4 Ranger Equity Bear | Madrona Global Bond 1PathAS&P GSCI Crude CurrencyShares British Aptus Defined Risk
Oil Total Return . ETF
Pound Sterling
5 AdvisorShares Dorsey |Anfield Universal Fixed lga;h 131001%1ber1gRC000a C Gugg(}e}nhelms . Assured Guaranty
Wright Short Income ETF ubmdex Total Return UTTENCY ShAres Swiss Municipal Holdings Inc
Exp 24 June 2038 Franc
AdvisorShares Pure ALPS RiverFront iPath Bloombgrg Guggenheim iPath S&P 500 Dynamic
6 Cannabis Strategic Income Natural Gas Subindex CurrencyShares VIX Exp 18 Aug 2021
Total Return Canadian Dollar
. Barclays Bk PLC iPath . .
AdvisorShares Focused Amer'lcan Century Bloomberg Grains Guggenheim . Barclays Bank iPath US
7 Faui Diversified Corporate . CurrencyShares Swedish| Treasury Long Bond
quity Bond Subindex Total Return Krona Bull
Exp 22nd Oct 2037
8 WCM/BNY Mellon Arrow Dow Jones iPath Pure Beta Crude Currencéui%lzrrlgflghinese BlackRock MuniAssets
Focused Growth ADR Global Yield Oil Exp 18 Apr 2041 YORAres Closed Fund
Renminbi
AdvisorShares Vice iShares 1B0nds_ Dec | iPath Pu;e Beta Broad PowerShares DB US | Cambria Global Asset
9 2025 Term Muni Bond |Commodity Exp 18 Apr . X
ETF Dollar Bullish Allocation
ETF 2041
Adv1squhares iShares Inflation iPath S&P GSCI Total | PowerShares DB US DeltaShares S&P EM
10 DoubleLine Value Hedged Corporate Bond| Return Index ETN Dollar Bearish 100 & Managed Risk
Equity ETF & P ETF
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Tech and Media
(Acc) Call Shares
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Sabretooth ETF |Bond UCITS USD Ace| >0 > 00 =Y Yen Banks Bull 3X Shares
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T MomentumShares U.S. | Columbia Multi-Sector Rg%z;gﬁm?xﬁl Morgan Stanley Market| Direxion Daily Small
Quantitative Momentum | Municipal Income ETF RetuZn Vectors 2X Euro Cap Bull 2X Shares
MomentumShares Columbia Diversified | Rogers International |[Morgan Stanley Market| . . .
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Alpha Architect Deutsche Bank FI Rogers International .
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