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THESIS ABSTRACT
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NAME : Yangtzu Lee MONTH/YEAR : June 2024
ADVISER : Shean-Bii Chiu, Ph.D.
TITLE : Taiwan and US Mainstream Exchange Traded Fund Portfolio Optimization

— An Efficient Frontier Analysis Considering Exchange Rates and Taiwan
Individual Tax Liabilities

Exchange-Traded Funds (ETFs) present a comprehensive yet effective financial
instrument to investors. Taiwan Investors often consider Taiwan ETFs, U.S. ETFs, or
Taiwan-listed ETFs investing in U.S. assets. However, when choosing among these three
types of funds, investors would need to evaluate the variation of exchange rates, potential
efficiency losses due to cross-nation investments, and the potential liabilities of income-

dependent dividend / capital gain tax rates on the investment outcomes.

This study references the historical data of 17 mainstream Taiwan and American
ETFs over the past seven years, assumes dividend reinvest and created investment return
models including exchange rates and five common Taiwanese tax rate conditions. It was
found that, when comparing each ETF individually, U.S. ETFs generally have a higher
average return, whereas Taiwanese ETFs exhibit lower risk. Measured by the Sharpe ratio
and the Sortino ratio, domestic funds of both countries present attractive investment
choices. Under the five tax conditions forementioned, the Sharpe ratios vary, though only
minor changes occur in the Sharpe ratio rankings. The conclusions were reached by
utilizing Markowitz’s Efficient Frontier model, combining exchange rates and tax rates
to calculate the optimal investment portfolios. It was further observed that, under different
tax rates, all three ETF categories — U.S. ETFs, Taiwan ETFs and Taiwan-listed ETFs
investing in the U.S., are contributing elements to the optimal investment portfolios, with

v
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the composition percentages changing slightly due to different tax rates. One reason for
the presence of all three ETF categories is the low correlation coefficient between the
three fund types compared to the correlation coefficient within the same type of fund.
Relatively conservative investors would need to include an additional bond ETFs to

further reduce risk to their desired level.

The study also discovered that Taiwan-listed funds investing in the U.S., although
trailing behind U.S. domestic funds tracking the same index in terms of average returns,
can compensate some return losses through hedging benefits due to their negative
correlation with exchange rates. Furthermore, these funds pay U.S. dividend taxes in
advance, while Taiwanese investing directly in U.S. ETFs are also subject to dividend
taxes, which is far more aware by investors than the hidden tax burden of the prior one.
This study suggests that it is more appropriate to compare such funds based on the

investor's after-tax returns.

Overall, this research concludes that Taiwanese ETFs, U.S. ETFs, Taiwan-listed
ETFs investing in the U.S., and bond ETFs are all attractive components composing an
optimal investment portfolio, and this conclusion holds under the five tax rate conditions

established in this study.

Keywords : ETF, Dividend Tax, Capital Gain Tax, Exchange Rate, Efficient Frontier,

Sharpe Ratio, Tracking Error
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The United States Has the Largest Share of Total Net Assets of Worldwide Regulated
Open-End Funds
Trillions of US dollars by region, year-end

B Asia-Pacific
M Europe 70.3
United States 62.9 10.0
B Rest of the world 60.1
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49.3 23.2 L
6.5 i
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36.4 382
3.8 48 17.7
136 13.7
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257 2= 286 | 48%
222 E
16.7 17.7
_ eewm23 sees20 20 16%
2013 2015 2017 2019 2020 2021 2022

* Data for Russia are for 2017:Q3.
Note: Regulated open-end funds include mutual funds, ETFs, and institutional funds.

Source: International Investment Funds Association
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DivNety = DivGrossy X (1 —Tp)
Where
DivGrossy = Dividend received of week N
DivNetn = Post-tax Dividend of week N
Tp = Tax Rate of Dividend
N = Number of Week
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ﬁﬂ%ﬁgT%?ﬁﬁﬁ%Q%“E@?oﬁﬂ\ ]2 £ B AT R Lk A

o AAY FERME L EFR O FE R AL T REFAFIEG > T

Q =1

Qn—1 X DivNety
Qv = Qn-1 + S
N

Where
On = Share Quantity of week N
Sy = Stock Price / ETF Price of week N
DivNety = Post-tax Dividend of week N
N = Number of Week

& Z Y%A (DivNety) = ..‘f~§‘_;}r“$ AR 0 BRI RE R AR AT 0 U
PARLERIEEFTANERE > T
Co= S
Cy = Cy_1 +Qn_q X DivNety
Where

C = Cost Basis for Taxation

So = Initial Price of the Stock / ETF

DivNet = Dividend after Dividend Tax Due Deducted

AN EE TR ] o FAIE W”ﬂ%éi%iéiﬁé’f&
PFAE R Ao RIS R AT c EHE T AT R 2B k2 il
T};{fg‘_;gz
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Py = Sy X Qy

Ry = SyXQy—CyXxXTy
Where

Py = Principle Value of the week N

Ry = Return of the week N, after Capital Gain taxed
Sy = Share Price of the week N

On = Quantity of shares of week N

Cn = Cost Basis of week N

Tn = Tax Rate for Capital Gain

gL —P\,L_;!r ’;}';»?44’**;}\7“/"3’“*} ﬁmé lb’;j_,_’i)f';? T{‘}}g;}}\)\ﬂ\$
FR ARG T AIE G T AT g S

,;
Z
~F

Ry
ROIy = —-1

Where

ROIy = Return of Investment if the investment duration ends at week N

AR RSNE 2 8 SR R ROL AW AP P RS  0E

-t

—%&%’mﬂéﬂﬁiﬂ£aﬁﬂﬁﬁ$*é$’¥ ER AL b E LD
PR L EAVBERAL BAEY SHROITLE AL RV ROILE G Y ¥
£ %% RO 2 4t

ROIry = ROlys X ROlysprwp
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34 %F D REA T EFERRFF
A7 € * Markowitz(1952) # M2 A F e S Y g w ]
HBRFT e &GP 5

n
E(R,) = Z w;E(R;)
i=1
Where
E(R,) = Expected Return of Portfolio
n = Number of Investment Assets

= Weight of Each Investment Asset
E(R;) = Expected Return of Investment Asset i

HPE 35
n n
op = z Z W;W;0;;
i=1 j=1
Where
= The Variance of the Portfolio Return
o, = The Standard Deviation of the Portfolio Return
0;j = Covarance of the Return of Asset i and Asset j
KT FTIRIIE HAREL iR TP S HZRDREPTRGE2Z
HFEE BBV R SR E RS G R T2 RFL LK T
¥

AFTIEME 0 FLEFRRFT B S 2 1% - Sharpe(1966)3% ! > 5 iR IR
 F A B H KR Gk a0 B DS
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E(Rp) — Ry

Op

Sharpe Ratio =

Where
E(R,) = Expected Return of Portfolio
Ry= Risk Free Return

0, = Standard Deviation of the Portfolio Expected Return

ARG L RARGFERT RS g o B ot Fho 0 “Max
Sharpe” 2 % F e é > TR T10% HELZFILFTEL  15% BEL g
2T e

AL TR R BRGS0 IFL

\\x»

G oo B

e

E(Rp) B Rf
Oa

Sortino Ratio =

Where
E(R,) = Expected Return of Portfolio
Ry= Risk Free Return

o4 = Standard Deviation of the negative Expected Return
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o2t AELEFE

Yr¥ RERFELSH

41 k&R AT

LRARIE B2 ok B 0 KR R o

B 2 SRt > R SRR 2

T4

AT 2ZRAERFNFT AT R
29— AFPFTHRALEZAAS 'p*“
- AELH i BigRe =R CEH | BiEaP
A4 L A% 50 e e e sE |
0050 BEHT AL -~ % 50 #F. # 6/25/2003 3 o
0056 | R AERRLE | cABOLLAER | 12/13/200 | A E |
SRFGEAE # 7 L
W= o 4 ETF 43 . . v R _
0057 BEET AL MSCI Taiwan index | 2/14/2008 5 o
4 3 500 # ¥ A -
00646 KEEEAs S&P 500 Index 12/2/2015 5 o
% 2% NASDAQ-100 NASDAQ-100 cAE | L
2 2R
00662 FEEFREA L Index 6/3/2016 3 o S
EWT |Sh:_:1res MSCI MSCI Taiwan 25/50 6/20/2000 NYSE BlackRoc
Taiwan ETF Index k
spy | SPPRS&PSO0ETF | censn0index | 1/22/1993 | Nysg | St
Trust Street
iShares Core S&P BlackRoc
Ivv 500 ETE S&P 500 Index 5/15/2000 NYSE K
Invesco QQQ Trust NASDAQ-100 NASDA
QQQ Series | Index 3/10/1999 0 Invesco
First Trust
NASDAQ-100 .
NASDAQ-100 Equal < NASDA First
QQEW Weighted Index Equal Weighted 4/19/2006 0 Trust
Index
Fund
Vanguard Total CRSP US Total
VTl Stock Market ETF Market Index 5/24/2001 NYSE Vanguard
100 iShares Global 100 S&P Global 100 12/5/2000 NYSE BlackRoc
ETF Index k
iShares Russell 1000 | Russell 1000 Value BlackRoc
IWD Value ETF Index 5/22/2000 NYSE K
26
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it | 1Shares RUssell 2000 1 pussell 2000 index | 512272000 | NvsE | BlackRee
iShares MSCI ACWI | MSCI All Country NASDA | BlackRoc
ACWI ETF World Index 3/26/2008 Q k
Vanguard Total FTSE Global All
VT World Stock ETE Cap Index 6/24/2008 | NYSE | Vanguard
Bloomberg Barclays
Vanguard Total NASDA
BND Bond Market ETE U.S. Aggregate 4/3/2007 0 Vanguard
Bond Index
A& TR KR MoneyDJ 32 R4 i BB~ p #p : 2024/3/7; nt
https://www.moneydj.com

AR E R T 4
% 10- AETHRAREZF ¥ FELE
TYes BE BET | pmp | R REEEST
o050 | ¢ ?f i‘iof EEET | 0430% | 0320% | 0110% | TWD 292,916
oose | 5 “Agj’;j‘* BT% | 08609 | 0.400% | 0460% | TWD 260,318
oos7 | e ETE " 3 ESET | 0300 | 0.150% | 1.080% TWD 154
ooas | 50;; ESHT R | 0450% | 0300% | 0150% | TWD 15,804
o062 | * NASDTAP ;10 EEET | 0570% | 0300% | 0270% | TWD 22533
EWT | iShares MSCI Taiwan ETF | 0.580% | 0.580% | 0.000% USD 3,799
SPY SPDR S&P 500 ETF Trust | 0.095% | 0.057% | 0.037% |  USD 503,321
VvV iShares Core S&P 500 ETF | 0.030% | 0.030% | 0.000% | USD 444,920
QQQ | Invesco QQQ TrustSeries| | 0.200% | 0.200% | 0.000% | USD 254,427
QQEW EZIJ: uzf;mgslaﬁegégg | 0580% | 0.400% | 0.180% USD 2,202
vTl | Vanguard Toéé.‘r'FStOCk Market | 03006 | 0.030% | 0.000% | USD 389,762(1)
100 iShares Global 100 ETF | 0.410% | 0.400% | 0.010% USD 5,003
IWD 'Shares Russell 1000 Value | 1905 | 0.190% | 0.000% |  USD 53,739
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IWM iShares Russell 2000 ETF 0.190% | 0.190% | 0.000% USD 62,373

ACWI iShares MSCI ACWI ETF | 0.320% | 0.320% | 0.000% USD 18,982
VT Vanguard T‘g?'Fwor'd Stock | 00709 | 0.060% | 0.010% USD 43,500
BND | Vanguard Toé?'FBO”d Market | 03006 | 0.020% | 0.010% | USD 316,400

A & FTA Kk MoneyDJ 52 p4 5, FF2~p # 1 2024/3/7
F,(l) VTl 22 3k £ R HF# P~ p *+ Vanguard VTI Fact Sheet 2024/3/31
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#@L Roe pboo Bl i P enE_00646.TW 2 00662.TW » Jﬁ";‘l&{r A2 T
FR%S N ETF > 7 % MEP R flfe S £ g mnfls s 8y
E A (dra X B R SOPEIEde B N o F]E > 00646.TW &7 00662.TW 4 3 = 44k
TAAEAe BRSO EAF AERF I MR c T AT AL MY
SPY/IVV & _QQQ 7 & %5 30% % |4 » @ FLE 00646.TW & 00662.TW 2
FRAEFTERKRT > WE LR fRDE L o FAFE F et > B K R A
ﬁu%ABAQ@’ﬁ.%§%4B9£@19wﬁéoﬂw’%P“méuﬁ
BT R A 47 L PEIT B A PFRPIRLR R o

AFETFEBU AL WERFTEM - D FHRM NS PP F TR
WA TP FRPREHAERRRREE AT L HAeRTER LI B AT
FEIMSAE2 S 2 EVUG] > W HFEGTEZ L TH FN P FEM AN

P5F 0 AL AR LT TIEREEE o LA A2 HRFFPCT A
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Foll- FAAEYiBP R REEILE

ARG ETF 2 48 k2 ¥ § a2 5§

A p g B iz 5% PANEY Y Az 233
0050 TW # 4~ 6/6/2016 | 64.00 | 6555| 58.75| 58.75| 69893620
# % 10/2/2023 | 123.60 | 12450 | 121.35 | 124.10 | 31745228
0056.TW # 4~ 6/6/2016 | 22.06 | 22.45| 21.93| 22.36| 13381466
# % 10/2/2023 | 35.25| 36.00| 35.08| 3579 | 205253042
0057 TW # 4~ 6/6/2016 | 39.22 | 39.97 | 39.00| 39.97 187000
# % 10/2/2023 | 91.65| 91.65| 89.90 | 91.45 22000
00646.TW # 4~ 6/6/2016 | 20.12 | 20.25| 20.09| 20.15 380000
# % 10/2/2023 | 43.26 | 43.30| 4250 | 4261 3728899
00662.TW # 4~ (1) 7/18/2016 | 20.06 | 20.60 | 20.03| 20.47 8280000
# * 10/2/2023 | 61.45| 61.85| 6055 | 61.15 8070313
EWT 2 4~ 6/6/2016 | 27.40 | 2812 | 27.10| 27.22| 22687200
# * 10/2/2023 | 44.80 | 45.67| 44.06| 4557 | 16143700
Spy 2 4~ 6/6/2016 | 210.70 | 212.52 | 209.43 | 210.07 | 379648800
# * 10/2/2023 | 426.62 | 431.13 | 420.18 | 429.54 | 458357600
Y 2 4~ 6/6/2016 | 211.82 | 213.64 | 210.54 | 211.19 | 12600800
# * 10/2/2023 | 428.49 | 433.02 | 422.03 | 431.37 | 21878000
000 2 4~ 6/6/2016 | 110.26 | 110.75 | 108.56 | 108.94 | 89792000
# * 10/2/2023 | 358.54 | 365.91 | 353.28 | 364.70 | 287746900
QOEW 2 4~ 6/6/2016 | 43.09 | 4326 | 42.08| 42.21 351000
# * 10/2/2023 | 103.96 | 104.54 | 101.40 | 104.18 597100
VTl 2 4~ 6/6/2016 | 107.84 | 108.93 | 107.16 | 107.50 7750100
2 x 10/2/2023 | 212.20 | 213.78 | 208.33 | 212.96 | 18138600
100 2 4~ 6/6/2016 | 36.65| 37.13| 36.17| 36.25 139400
2 x 10/2/2023 | 73.19 | 7425 | 7227 | 74.04 728900
WD 2 4~ 6/6/2016 | 102.76 | 104.01 | 102.23 | 102.54 9534700
2 x 10/2/2023 | 151.70 | 151.70 | 146.85 | 149.57 | 11018200
WM 2 4~ 6/6/2016 | 116.08 | 118.64 | 115.69 | 116.07 | 132111900
2 x 10/2/2023 | 176.33 | 176.73 | 169.09 | 173.00 | 202874600
ACWI 2 4~ 6/6/2016 | 57.47 | 58.20| 56.58| 56.71 5568000
# % 10/2/2023 | 92.15| 92.76| 90.35| 92.48 | 19485000
VT 2 4~ 6/6/2016 | 59.14 | 60.00 | 58.32| 58.44 1858700
# % 10/2/2023 | 9299 | 93.39| 90.98 | 93.04 | 14618500
BND 2 4~ 6/6/2016 | 83.23 | 8358 | 83.13| 83.48 7447200
# % 10/2/2023 | 69.32 | 69.37| 68.49 | 68.78 | 37965300

32(1) 00662.TW Yahoo Finance # 2 % B 3784~ pF ¥ 5 7/18/2016
TR KRR AR EEIE ) pF L 6/6/2016 - 10/2/2023
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% 12- BAAE2 D TR

A s EFHFEM

paag | PEER | Eep | wrap | sesp | SUFT TR
(R (B %) (&%) (%) “%)‘ “%)‘
0050.TW 168.45% 14.35% 168.45% 14.35% 0.0000% 0.0000%
0056.TW 148.23% 13.14% 148.23% 13.14% 0.0000% 0.0000%
0057.TW 138.13% 12.50% 138.13% 12.50% 0.0000% 0.0000%
00646.TW | 111.46% 10.70% 111.46% 10.70% 0.0000% 0.0000%
00662.TW | 205.75% 16.39% 205.75% 16.39% 0.0000% 0.0000%
EWT 131.25% 12.05% 131.07% 12.04% -0.1723% -0.0113%
SPY 133.45% 12.20% 133.28% 12.19% -0.1739% -0.0114%
vv 134.24% 12.25% 134.07% 12.24% -0.1745% -0.0114%
QQQ 254.02% 18.72% 253.76% 18.71% -0.2637% -0.0120%
QQEW 156.39% 13.64% 156.20% 13.62% -0.1910% -0.0115%
VTI 125.55% 11.68% 125.39% 11.66% -0.1680% -0.0113%
100 139.89% 12.61% 139.71% 12.60% -0.1787% -0.0114%
IWD 72.92% 7.72% 72.79% 7.71% -0.1288% -0.0109%
IWM 64.77% 7.01% 64.64% 7.00% -0.1227% -0.0108%
ACWI 89.46% 9.06% 89.32% 9.05% -0.1411% -0.0110%
VT 87.74% 8.93% 87.61% 8.92% -0.1399% -0.0110%
BND 0.09% 0.0122% 0.01% 0.0020% -0.0746% -0.0101%
TAL KRR AT IR R 6/6/2016 - 10/2/2023
Fle o MEAFT2HREHEEAPE TR E £ § 0% WETF & 4
FladE s L SR MCEN IR AL - 24 o 4w QQQ Y 18.72%

18.71%

s PSR REAR R AT o TRV LRl m S

i
PR ARSI

mﬁ-?ﬁ@ﬁﬁh—%iiéﬁﬂ%o

AEF P EBUAL2 T2

s ¢ #sE R ETF 2

HFHP o REL  HEbleT A o R AR

W E > AT AERL PR i A S E AT SERT A i

Bar s

B EER BpE b R
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2o13- HAA G Tiodpp( ul R/ S i)

& TR (RN R BT )

L o SV - = PR T % #%;é%”
2 ES *
0050.TW | 0.2860% 2.3309% 16.0113% | 16.8081% 0.9512 1.6224
0056.TW | 0.2553% | 1.8367% | 14.1775% | 13.2443% | 1.0687 1.6701
0057.TW | 0.2552% | 2.3534% | 14.1724% | 16.9704% | 0.8338 1.3714
00646.TW | 0.2183% | 2.0854% | 12.0073% | 15.0382% | 0.7969 1.2274
00662.TW | 0.3257% 2.5492% 18.4222% | 18.3829% 1.0009 1.6515
EWT 0.2538% | 2.6037% | 14.0863% | 18.7755% | 0.7490 1.2443
SPY 0.2530% 2.4717% 14.0438% | 17.8239% 0.7866 1.2399
IVV 0.2542% | 2.4808% | 14.1116% | 17.8891% | 0.7875 1.2361
QQQ 0.3720% | 2.8424% | 21.2973% | 20.4972% | 1.0379 1.7756
QQEW 0.2862% 2.8019% 16.0208% | 20.2051% 0.7918 1.3273
VTI 0.2459% | 2.5468% | 13.6239% | 18.3656% | 0.7406 1.1676
100 0.2556% 2.2828% 14.1956% | 16.4612% 0.8610 1.3746
IWD 0.1764% | 2.5484% | 9.5971% | 18.3765% | 0.5210 0.7982
IWM 0.1852% 3.2863% 10.1006% | 23.6977% 0.4253 0.6910
ACWI 0.1959% | 2.3749% | 10.7118% | 17.1260% | 0.6241 0.9848
VT 0.1937% 2.3809% 10.5839% | 17.1690% 0.6151 0.9692
BND 0.0028% | 0.7105% | 0.1437% 5.1232% 0.0235 0.0366
AL KRR A F OFIE ) BFR L 6/6/2016 - 10/2/2023

A s s | Towapp

ME AP AR 0 FROQQQ M AR A £ 0 7 g A& iadpp
B RRFEFBLEA L2 ¥ b SAG0056.TW F BB HE F ot 5o
HIPoEp AT 53 05 o Rw 2016 £ scnh % SEBEF 288 £ R4
FUH2ZEPFE > FINEREET 2L A% o7 BNDRIFZ AFTHIRFER
TR IFFE A HPF I AR o

%sﬁﬁﬁww’%F¢%i$&¢ FRERPAEBHT ISR

q_l‘é

(\.

FEIRFEE > Troa 3 > HEHRPTE 0.15% ESFpEEL TS

2,
| nd

036% > & vt A 00135 2FE v 200293 Hipwjz gitdo™ £ :
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Z 014- A h &2 Trop( B SR I BT TiERA)

B Tmdpp (w58 RE R, P RARIE 2 A)
gren |ssyap | TEPEE | cpppn | FEPER | | R
Z Z =P
0050.TW | 0.2860% | 2.3309% | 16.0113% | 16.8081% | 0.9512 | 1.6224
0056.TW | 0.2553% | 18367% | 14.1775% | 13.2443% | 10687 | 1.6701
0057.TW | 02552% | 2.3534% | 14.1724% | 16.9704% | 0.8338 | 13714
00646.TW | 0.2183% | 2.0854% | 12.0073% | 150382% | 0.7969 | 12274
00662.TW | 0.3257% | 2.5492% | 18.4222% | 18.3829% | 1.0009 | 16515
EWT | 0.2465% | 23420% | 13.6587% | 16.8901% | 0.8073 | 1.3016
SPY | 0.2512% | 2.4309% | 13.9338% | 17.5207% | 0.7936 | 1.2647
IVV | 0.2523% | 2.4399% | 14.0013% | 17.5045% | 07945 | 12595
QQQ | 0.3690% | 2.7641% | 21.1067% | 19.9319% | 10578 | 1.8314
QQEW | 0.2830% | 27162% | 15.8272% | 19.5868% | 0.8069 | 1.3747
VTl | 02439% | 24994% | 135022% | 18.0236% | 0.7479 | 1.1935
100 | 0.2534% | 2.2238% | 14.0670% | 16.0362% | 08758 | 1.4037
IWD | 0.1749% | 25234% | 9.5117% | 18.1962% | 05215 | 0.8075
IWM | 0.1823% | 3.2277% | 9.9367% | 23.2752% | 0.4259 | 0.7047
ACWI | 0.1030% | 2.2872% | 10.5455% | 16.4929% | 0.6380 | 1.0126
VT | 01907% | 2.2019% | 10.4153% | 16.5271% | 0.6288 | 0.9975
BND | 0.0042% | 0.9776% | 0.2177% | 7.0496% | 0.0276 | 0.0454
AR R: AA% % BT L B 6/6/2016 - 10/2/2023

& ¢ ¥ R SPY 0 IVV & 00646.TW $5:if B S&P500 45 #c > 2k a # & 58 5%

PTG - LR - QQQ & 00662.TW 53 B NASDAQ-100 4 #c » 7 ML A

o Wi AR - A AR TN R EFHE S ET G
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43 R BURAEL LT H*®

J’. 2
i

T3t ﬁfmw("r’fmz}uu— % A)d:"Ifg ’ 7&/}:’5‘

%“)\,_Pl_)'i—‘l.glﬁvdik$ ;b\—'\i_\

+
~

#¥-B~C-~D~ E‘Z;Il%fmﬁ'lu—zi

P E
° —;—‘%%’&\T‘—r T~ .

15+ fok b & 2 F4oAR (o
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g

B/ % B A T R)

Rerofpp (5ol 5% 1 3B o8l T %)
prne | 2oy %j*;ﬁ;%% FRTp ﬁiﬁpz%%—? T ﬁﬁf»
0050.TW | 0.2860% 2.3309% | 16.0113% | 16.8081% 0.9512 1.6224
0056.TW | 0.2553% 1.8367% | 14.1775% | 13.2443% 1.0687 1.6701
0057.TW | 0.2552% 2.3534% | 14.1724% | 16.9704% 0.8338 1.3714
00646.TW | 0.2183% 2.0854% | 12.0073% | 15.0382% 0.7969 1.2274
00662.TW | 0.3257% 2.5492% | 18.4222% | 18.3829% 1.0009 1.6515
EWT 0.2226% 2.3683% | 12.2580% | 17.0782% 0.7164 1.1452
SPY 0.2409% 2.4355% | 13.3273% | 17.5627% 0.7575 1.2026
A% 0.2416% 2.4411% | 13.3688% | 17.6033% 0.7581 1.1990
QQQ 0.3646% 2.7643% | 20.8314% | 19.9334% 1.0439 1.8060
QQEW 0.2800% 2.7163% | 15.6476% | 19.5872% 0.7977 1.3578
VTI 0.2337% 2.4992% | 12.9034% | 18.0218% 0.7147 1.1383
100 0.2409% 2.2280% | 13.3290% | 16.0666% 0.8282 1.3254
IWD 0.1616% 2.5246% 8.7574% | 18.2051% 0.4798 0.7408
IWM 0.1745% 3.2279% 9.4889% | 23.2767% 0.4067 0.6720
ACWI 0.1813% 2.2901% 9.8769% | 16.5143% 0.5967 0.9453
VT 0.1778% 2.2913% 9.6755% | 16.5226% 0.5842 0.9245
BND -0.0111% | 0.9799% | -0.5736% 7.0665% -0.0844 -0.1377
AL KR ARG KL PR 6/6/2016 - 10/2/2023
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# 16- fagiE i

B-A zZ %2

A EFP (B-A)

pepw | 2w %s‘ﬁpz%%ﬁ FRvp. &s‘ﬁﬁza‘%ﬁ T Ff.:}%ji;n
=
0050.TW 0.0000% 0.0000% 0.0000% 0.0000% 0.0000 0.0000
0056.TW 0.0000% 0.0000% 0.0000% 0.0000% 0.0000 0.0000
0057.TW 0.0000% 0.0000% 0.0000% 0.0000% 0.0000 0.0000
00646.TW | 0.0000% 0.0000% 0.0000% 0.0000% 0.0000 0.0000
00662.TW | 0.0000% 0.0000% 0.0000% 0.0000% 0.0000 0.0000
EWT -0.0239% 0.0261% -1.4007% 0.1882% -0.0909 -0.1564
SPY -0.0103% 0.0046% -0.6065% 0.0331% -0.0360 -0.0621
vV -0.0107% 0.0012% -0.6326% 0.0088% -0.0363 -0.0605
QQQ -0.0044% 0.0002% -0.2754% 0.0015% -0.0139 -0.0254
QQEW -0.0030% 0.0001% -0.1796% 0.0004% -0.0092 -0.0169
VTI -0.0102% -0.0003% | -0.5989% | -0.0018% -0.0332 -0.0552
100 -0.0125% 0.0042% -0.7380% 0.0304% -0.0476 -0.0783
IWD -0.0133% 0.0012% -0.7543% 0.0088% -0.0417 -0.0667
IWM -0.0079% 0.0002% -0.4477% 0.0015% -0.0193 -0.0327
ACWI -0.0117% 0.0030% -0.6685% 0.0214% -0.0413 -0.0673
VT -0.0130% -0.0006% -0.7398% -0.0045% -0.0446 -0.0730
BND -0.0152% 0.0023% -0.7913% 0.0169% -0.1120 -0.1831

TR KR AT EFR

; PFR: 6/6/2016 - 10/2/2023

W SR ) F R A A& R ETF 2% 414.30% » M 58 ETF
34 % > @ % F ETF 2 4 Uit ™ %
5 oQQQ Fl i B m g kgt » L& LF A
TR AAEM e FARAERE R #5378 4 4L @ ETF 5 5 4

PRI ATLARAR G R GRS e
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< Wb 4

4}:] , ;]njggﬁjm—r L5 ﬁ'&
~ > @ BND P] =+ tg

doi:10.6342/NTU202401162




2 17- Ak g2 TR R SR/ REFC-0 AIFR)
& T (R SR T C-P ARF )

Reng | Towgm %jgz*% T 3o 47 ﬁiﬁzﬁﬁ A "'%y
0050.TW | 0.2686% | 2.3318% | 14.9667% | 16.8148% 0.8887 1.5035
0056.TW | 0.2241% | 1.8535% | 12.3424% | 13.3657% 0.9217 1.4286
0057.TW | 0.2523% | 2.3535% | 14.0012% | 16.9714% 0.8236 1.3552
00646.TW | 0.2183% | 2.0854% | 12.0073% | 15.0382% 0.7969 1.2274
00662.TW | 0.3257% | 2.5492% | 18.4222% | 18.3829% 1.0009 1.6515
EWT 0.2226% | 2.3683% | 12.2580% | 17.0782% 0.7164 1.1452
SPY 0.2409% | 2.4355% | 13.3273% | 17.5627% 0.7575 1.2026
\YaY 0.2416% | 2.4411% | 13.3688% | 17.6033% 0.7581 1.1990
QQQ 0.3646% | 2.7643% | 20.8314% | 19.9334% 1.0439 1.8060
QQEW 0.2800% | 2.7163% | 15.6476% | 19.5872% 0.7977 1.3578
VTI 0.2337% | 2.4992% | 12.9034% | 18.0218% 0.7147 1.1383
100 0.2409% | 2.2280% | 13.3290% | 16.0666% 0.8282 1.3254
IWD 0.1616% | 2.5246% | 8.7574% | 18.2051% 0.4798 0.7408
IWM 0.1745% | 3.2279% | 9.4889% | 23.2767% 0.4067 0.6720
ACWI 0.1813% | 2.2901% | 9.8769% | 16.5143% 0.5967 0.9453
VT 0.1778% | 2.2913% | 9.6755% | 16.5226% 0.5842 0.9245
BND -0.0111% | 0.9799% | -0.5736% | 7.0665% -0.0844 -0.1377

T kiR AFT Y ORI pEF 6/6/2016 - 10/2/2023

% 18- firiEt C-B 2 £ 8
A& (C-B)

oS ). e ). z =3 L
Akma | oy ?:T TR R ﬁﬁﬁ;# ISR %isz
0050.TW | -0.0174% | 0.0009% | -1.0446% | 0.0068% | -0.0625 -0.1188
0056.TW | -0.0312% | 0.0168% | -1.8350% | 0.1214% | -0.1470 -0.2415
0057.TW | -0.0029% | 0.0001% | -0.1712% | 0.0010% | -0.0101 -0.0162
00646.TW 0.0000% | 0.0000% 0.0000% | 0.0000% | 0.0000 0.0000
00662.TW 0.0000% | 0.0000% 0.0000% | 0.0000% | 0.0000 0.0000
EWT 0.0000% | 0.0000% 0.0000% | 0.0000% | 0.0000 0.0000
SPY 0.0000% | 0.0000% 0.0000% | 0.0000% | 0.0000 0.0000
(\YaY; 0.0000% | 0.0000% 0.0000% | 0.0000% | 0.0000 0.0000
QQQ 0.0000% | 0.0000% 0.0000% | 0.0000% | 0.0000 0.0000
QQEW 0.0000% |  0.0000% 0.0000% | 0.0000% | 0.0000 0.0000
VTI 0.0000% | 0.0000% 0.0000% | 0.0000% | 0.0000 0.0000
100 0.0000% |  0.0000% 0.0000% | 0.0000% | 0.0000 0.0000
IWD 0.0000% | 0.0000% 0.0000% | 0.0000% | 0.0000 0.0000
IWM 0.0000% |  0.0000% 0.0000% | 0.0000% | 0.0000 0.0000
ACWI 0.0000% | 0.0000% 0.0000% | 0.0000% | 0.0000 0.0000
VT 0.0000% |  0.0000% 0.0000% | 0.0000% | 0.0000 0.0000
BND 0.0000% | 0.0000% 0.0000% | 0.0000% | 0.0000 0.0000

TR kR AT Y REIR B 6/6/2016 - 10/2/2023
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Cloz SWAFAIE s 2 B8 F14 54 ETF T304 o 20 A At ) F o %
BIETF % » T fie R0 i £ Ap$Ha % > 40 0056.TW B 4 5 orf» &
WAL S -1835% c EF G HARPZ L i v G H v S kg 2 ETE -

o 19- A A g2 TP BH 28/ RF:D-B 97HF)
g TR (R S ] RS D-8 )

Aanw | T Mff;i #* PP ﬁiﬁ; i T8 %ifjim
0050.TW 0.2686% 2.3318% 14.9667% | 16.8148% 0.8887 1.5035
0056.TW 0.2241% 1.8535% 12.3424% | 13.3657% 0.9217 1.4286
0057.TW 0.2523% 2.3535% 14.0012% | 16.9714% 0.8236 1.3552
00646.TW | 0.2183% 2.0854% 12.0073% | 15.0382% 0.7969 1.2274
00662.TW | 0.3257% 2.5492% 18.4222% | 18.3829% 1.0009 1.6515
EWT 0.1960% 1.9986% 10.7203% | 14.4121% 0.7422 1.1840
SPY 0.2060% 2.0957% 11.2970% | 15.1126% 0.7460 1.1904
vv 0.2068% 2.1021% 11.3412% | 15.1585% 0.7466 1.1858
QQQ 0.3179% 2.4747% 17.9459% | 17.8452% 1.0043 1.7414
QQEW 0.2387% 2.3863% 13.2017% | 17.2080% 0.7658 1.3076
VTI 0.1993% 2.1478% 10.9080% | 15.4883% 0.7028 1.1231
100 0.2075% 1.9161% 11.3804% | 13.8172% 0.8220 1.3203
IWD 0.1358% 2.1056% 7.3114% 15.1834% 0.4800 0.7449
IWM 0.1422% 2.7113% 7.6672% 19.5516% 0.3910 0.6472
ACWI 0.1538% 1.9342% 8.3209% 13.9476% 0.5949 0.9445
VT 0.1512% 1.9332% 8.1741% 13.9406% 0.5847 0.9288
BND -0.0010% 0.9090% -0.0545% 6.5552% -0.0118 -0.0193

AL KR A Y OFIE ) pFR6/6/2016 - 10/2/2023
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% 20- fririfi D-C 2 £ 8

A &4p (D-C)

Aanw | T Mﬁpz%%i% PR Mﬁﬁz%%@ g %% %%,?L
&
0050.TW 0.0000% 0.0000% 0.0000% 0.0000% | 0.0000 0.0000
0056.TW 0.0000% 0.0000% 0.0000% 0.0000% | 0.0000 0.0000
0057.TW 0.0000% 0.0000% 0.0000% 0.0000% | 0.0000 0.0000
00646.TW 0.0000% 0.0000% 0.0000% 0.0000% | 0.0000 0.0000
00662.TW 0.0000% 0.0000% 0.0000% 0.0000% | 0.0000 0.0000
EWT -0.0266% | -0.3697% | -1.5377% | -2.6662% | 0.0258 0.0389
SPY -0.0348% | -0.3398% | -2.0303% | -2.4502% | -0.0115 -0.0122
\YAY; -0.0348% | -0.3390% | -2.0276% | -2.4448% | -0.0115 -0.0132
QQQ -0.0466% | -0.2896% | -2.8854% | -2.0882% | -0.0395 -0.0647
QQEW -0.0412% | -0.3299% | -2.4459% | -2.3793% | -0.0318 -0.0502
VTI -0.0344% | -0.3513% | -1.9953% | -2.5334% | -0.0119 -0.0153
100 -0.0334% | -0.3119% | -1.9486% | -2.2495% | -0.0062 -0.0051
IWD -0.0258% | -0.4190% | -1.4460% | -3.0216% | 0.0002 0.0041
IWM -0.0323% | -0.5166% | -1.8218% | -3.7252% | -0.0157 -0.0248
ACWI -0.0275% | -0.3559% | -1.5560% | -2.5667% | -0.0018 -0.0008
\al -0.0266% | -0.3581% | -1.5014% | -2.5820% | 0.0005 0.0042
BND 0.0100% | -0.0709% 0.5191% | -0.5113% | 0.0726 0.1184

AL RR: AR IR PER6/6/2016 - 10/2/2023

Disfdhfs— o 7 iR ETF 2 TioEFmiom T s A1 1 4§
WEHL A 5 QQQ WA A X —0.04 IWD H I RS 20,002 K F L H

EFP2ERLARHER AETERAECE TS HABT A R T o
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2 21- AR g2 Taodpp( w58/ B ERER ATE)

A ET g (Rl o | gl

CE-C A RARE ATH)

Ahmg | T %ifs; Ll 37 o ﬁif; L EEx ! %FPL
0050.TW | 0.2686% | 2.3318% | 14.9667% | 16.8148% | 0.8887 1.5035
0056.TW | 0.2241% | 1.8535% | 12.3424% | 13.3657% | 0.9217 1.4286
0057.TW | 0.2523% | 2.3535% | 14.0012% | 16.9714% | 0.8236 1.3552
00646.TW | 0.2183% | 2.0854% | 12.0073% | 15.0382% | 0.7969 1.2274
00662.TW | 0.3257% | 2.5492% | 18.4222% | 18.3829% 1.0009 1.6515
EWT 0.2046% | 1.9909% | 11.2119% | 14.3568% | 0.7793 1.2452
SPY 0.2096% | 2.0936% | 11.5049% | 15.0973% | 0.7605 1.2155
VvV 0.2106% | 2.1011% | 11.5576% | 15.1513% | 0.7613 1.2102
QQQ 0.3195% | 2.4742% | 18.0406% | 17.8414% 1.0099 1.7514
QQEW 0.2398% | 2.3861% | 13.2640% | 17.2061% | 0.7695 1.3144
VTI 0.2029% | 2.1473% | 11.1133% | 15.4845% | 0.7162 1.1454
100 0.2118% | 1.9143% | 11.6326% | 13.8043% | 0.8410 1.3516
IWD 0.1404% | 2.1046% 75672% | 15.1765% | 0.4971 0.7722
IWM 0.1449% | 2.7106% 7.8205% | 19.5466% | 0.3989 0.6607
ACWI 0.1579% | 1.9328% | 8.5498% | 13.9378% | 0.6118 0.9720
VT 0.1557% | 1.9328% | 8.4269% | 13.9380% | 0.6029 0.9587
BND 0.0040% | 0.9083% | 0.2082% 6.5499% 0.0282 0.0462
TR kR AT Y RIR S B 6/6/2016 - 10/2/2023
4 22- firiEt E-D 2 £ 8
A& (E-D)

Ahiw | T % fﬁﬁz%%ﬁ PP # iﬁzjf%i? T % %ﬁu
0050.TW 0.0000% 0.0000% |  0.0000% 0.0000% | 0.0000 0.0000
0056.TW 0.0000% 0.0000% |  0.0000% 0.0000% | 0.0000 0.0000
0057.TW 0.0000% 0.0000% |  0.0000% 0.0000% | 0.0000 0.0000
00646.TW |  0.0000% 0.0000% |  0.0000% 0.0000% | 0.0000 0.0000
00662.TW |  0.0000% 0.0000% |  0.0000% 0.0000% | 0.0000 0.0000
EWT 0.0085% | -0.0077% | 0.4916% | -0.0552% | 0.0371 0.0612
SPY 0.0036% | -0.0021% | 0.2079% | -0.0152% | 0.0145 0.0251
\YaY 0.0037% | -0.0010% | 0.2165% | -0.0072% | 0.0146 0.0244
QQQ 0.0015% | -0.0005% | 0.0947% | -0.0038% | 0.0055 0.0101
QQEW 0.0011% | -0.0003% | 0.0623% | -0.0019% | 0.0037 0.0068
VTI 0.0036% | -0.0005% | 0.2052% | -0.0038% | 0.0134 0.0224
100 0.0044% | -0.0018% | 0.2522% | -0.0129% | 0.0190 0.0313
IWD 0.0046% | -0.0010% | 0.2558% | -0.0069% | 0.0171 0.0273
IWM 0.0027% | -0.0007% | 0.1533% | -0.0050% | 0.0079 0.0135
ACWI 0.0041% | -0.0014% | 0.2289% | -0.0098% | 0.0168 0.0275
VT 0.0045% | -0.0004% | 0.2528% | -0.0026% | 0.0182 0.0299
BND 0.0050% | -0.0007% | 0.2626% | -0.0053% | 0.0401 0.0656

A KR A Y OEIE, BFRL6/6/2016 - 10/2/2023
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PAbiEE E AR T ARERF LR P DR T v L R
£F A BFPLBE LA BFALZ ST

o i A H_s,jf;bj? MEiET ﬁqil\ﬁ;';ﬁjmﬁ;c_! g % R W O E IR f%j?i“f% :5 A O o)

Prd - P E R B ET R L o ARKE S AT L F R
i ko RIS T H R F N B A 4 o+t 4o 0056 — 0050 — 0057 =
BRAEAPEEE X AH QQQP4eH L FRETF L $ v F2 55 « 1T 3

I fafrariE it T 2 ETF § § v S 2

% 23- 7 fEfariE T 2 ETF § v S 42

FThiE A FoikiE it B FriE e C FFriE 2 D FrriEt E
hE [S ] h & [ & [ ] A& [ ] . L
X %;Eh AN j\' N %;Eh pL _}R X %’ﬁ. AN j' M %’fb Ll } X %5;-» pL _’2'

0056 | 1.0687 | 0056 | 1.0687 | QQQ | 1.0439 | QQQ | 1.0043 | QQQ | 1.0099
QQQ | 1.0578 | QQQ | 1.0439 | 00662 | 1.0009 | 00662 | 1.0009 | 00662 | 1.0009
00662 | 1.0009 | 00662 | 1.0009 | 0056 | 0.9217 | 0056 | 0.9217 | 0056 | 0.9217
0050 | 0.9512 | 0050 | 0.9512 | 0050 | 0.8887 | 0050 | 0.8887 | 0050 | 0.8887
100 | 0.8758 | 0057 | 0.8338| 100 |0.8282 | 0057 |0.8236 | 100 | 0.8410
0057 | 0.8338 | 100 | 0.8282 | 0057 | 0.8236 | 100 | 0.8220 | 0057 | 0.8236

EWT | 0.8073 QV?/E 0.7977 QV?,E 0.7977 | 00646 | 0.7969 | 00646 | 0.7969

QV(\?/E 0.8069 | 00646 | 0.7969 | 00646 | 0.7969 QV(\?/E 0.7658 | EWT | 0.7793

00646 | 0.7969 | vV | 07581 | vV | 0.7581 | IVV | 0.7466 QV?/E 0.7695

IVV | 07945 | SPY | 0.7575 | SPY | 0.7575 | SPY | 0.7460 | IVV | 0.7613
SPY | 0.7936 | EWT | 0.7164 | EWT | 0.7164 | EWT | 0.7422 | SPY | 0.7605
VTl | 07479 | VTI | 07147 | VTI | 0.7147 | VTI | 0.7028 | VTI 0.7162
ACWI | 0.6380 | ACWI | 0.5967 | ACWI | 0.5967 | ACWI | 0.5949 | ACWI | 0.6118

VT 06288 | VT |05842| VT |05842 | VT |05847 | VT 0.6029
IWD | 05215 | IWD | 04798 | IWD | 04798 | IWD | 0.4800 | IWD | 0.4971
IWM | 0.4259 | IWM | 0.4067 | IWM | 0.4067 | IWM | 0.3910 | IWM | 0.3989
BND | 0.0276 | BND | -0.084 | BND | -0.084 | BND | -0.011 | BND | 0.0282
AL KRR AT Y IR PFR6/6/2016 - 10/2/2023
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AFTRAERFZ - TR A AT HA S LB B2 A s Han
Fahi e S8 AEA 0 23 QQQ L
B2 VI B g 2% s cn VT 2 ¢ o« H4p 3 2 4p B fﬁiﬁ:i\i&ﬁir’% ;
AETH TR PR T o BT E o g 4 o

oA BRI AL TR
1.2%

100 £ % E 4 &

§ b A E R
£ QQQ 3

g >z Y

ITRE Y - BY R R F AN
B 12% BAFT Y 2 @b RPIF FAREL B o UL o F 2
AR RR 0 R P ATE 30%2 FIRF PF 0 Ak &2 EARPU(S T )8 &SRR
(A2 )k P i o EARRIRE - BT E SRR 10%08cF (TR R G TSR
HEH TR % o FPEY AR RTIFRE R A
F o A NAFPTEREBNIEN S IHATT 225 REITE T - FHR
T AL RASEBEM 2 A s LT 2 A0 M Gk R

£ 3 20056 TW t A/B igit ¢ 155 3

"

FEVRIRA FE

=

R PRI DAL T g - 2 4
F S hod X ST A 28% 0 B R SR
%15 QQQ 2 00662.TW © 0050.TW 7 F] % 3 {3 > & C/D/E i 27 § &1t 5

» 34 C/D/E 57 » #] 5
POEET R o
44 LB - dpk2 c 2R EV R

AL A A & HIdR Foendp B - 00662.TW 27 QQQ %7 i BENASDAQ-
lmﬁﬁﬂO%%TW’WY&WW%ﬁwjmwmﬁﬁoi%wﬁﬁﬁﬂgﬂ

(Tracking Difference) 2 2 H if giz% A (Tracking Error) » I +* #1225 4 < }g J 7]
FHELTPE -
1T % 00646.TW > SPY #1 IVV = fh &2 1t i
% 24 -00646.TW, SPY £ IVV z_ ' szt b i
5 & ) 7 47 79 (2016/6 - 2023/10)
;E[ T Ful 7L Ful
wpag | WEER | Ermp | wREp | e f?fﬁ di@
& hu S S P P eorT e
(F %) (7 %) (¢ %) (&%) s s
00646.TW | 111.46% 10.70% 111.46% 10.70% 0.0000% 0.0000%
SPY 133.45% 12.20% 133.28% 12.19% -0.1739% | -0.0114%
vv 134.24% 12.25% 134.07% 12.24% -0.1745% | -0.0114%
646-SPY | -21.9908% | -1.4970% | -21.8169% | -1.4857% | 0.1739% 0.0114%
IVV-SPY 0.7885% 0.0514% 0.7879% 0.0514% | -0.0006% | 0.0000%
FAL KR AT F IR pFR6/6/2016 - 10/2/2023
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# 25-00646.TW, SPY ¥ IVV 2 33ttt fi
E&fgﬁﬁm ( M\;‘J r!-i / 7fft—1 ﬁma,:)
k3 e ul AL % ;» L
Ah e | Ton g v gfgﬁ;}’_ # I 35 E 4F &gf;g_% E oo ’ *";f”
00646.TW | 0.2183% 2.0854% | 12.0073% | 15.0382% 0.7969 1.2274
SPY 0.2530% 2.4717% 14.0438% | 17.8239% 0.7866 1.2399
\AY 0.2542% 2.4808% 14.1116% | 17.8891% 0.7875 1.2361
646-SPY | -0.0347% | -0.3863% | -2.0365% | -2.7857% 0.0103 -0.0125
IVV-SPY | 0.0011% 0.0090% 0.0678% 0.0652% 0.0009 -0.0038
A KRR A E IR BFR L 6/6/2016 - 10/2/2023
T g L SPY 2 IVV A JZ ipEECG T 0 @ 00646.TW B2 SPY/IVV

iiﬁ*’%gﬂﬁﬁﬂ’ﬁ?HTﬁwﬁiﬁﬁ%ﬁiﬁoT@ﬂSH@EWV

NRREE > GHTH R

s PR

R A

LAlF R e R

% o
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s o e
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Fompg

a5 _%zﬁqgk;ﬁjm@’ AR > @A 00646.TW 2_ £ u]r

ABSE AR EHE = TP R

TYPE=RETURN, CURRENCY=TW, DIV=REINVEST, TAX=NO
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Time

=—=00646.TW ====GPY |\
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bt 4t > 00646, TW £7 00662.TW 2 4R F¥ o e o' & 2 7 95 BRI L 5
SORFIfRE 0 @ SPY/IVV/QQQ 2 4R fWd M A'E § ot - ff > AT T ¥
SPY/IVV 2 #5413k 30% 2 fd » 3 & 374y B4RV &

T B & 00646.TW ~ SPY £2 IVV 12 2 %3t i 2 4R v o U]
TYPE=RETURN, CURRENCY=TW, DIV=REINVEST, TAX=SPY/IVV div30%
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Total Return
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Time

e (0646 TW o SPY e [\

Bl 6-00646.TW ~ SPY £ IVV 1 & 3t i 2 S5 o 4]

4Rl Lo B AFERT Folta o R - T EHGEL 0 B2 B

AR o B 30%RAIRF 2 BRR T o = 2R H L HGEL -
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KA T LR R i A 47 00662.TW 22 QQQ A fh & 21t fde ™ &

% 26-00662.TW 2 QQQ 2 3 »ciiit it fi

3 & ¥ 7 47 7 (2016/6 - 2023/10)

Hp R gl = 3 Ful
wpag | WEER | EcEp | prEp | s | T L C W
ERRL | e | en | e |CR P ET

g g
00662.TW | 205.75% 16.39% 205.75% 16.39% 0.0000% 0.0000%
QQQ 254.02% 18.72% 253.76% 18.71% -0.2637% -0.0120%
662-Q0Q0Q -48.27% -2.34% -48.01% -2.33% 0.26% 0.0120%

FAL KR AT T

; PFR:6/6/2016 - 10/2/2023

% 27-00662.TW 2 QQQ 2 4 rcitit it fie

AER (B RR ] RS )
AR 1R L. EIRp 1R . % H/E
AA e | Timragm gf;g_ * T ioE 4R Y gf;é‘; # A i:?l’
00662.TW | 0.3257% 2.5492% 18.4222% | 18.3829% 1.0009 1.6515
QQQ 0.3720% 2.8424% 21.2973% | 20.4972% 1.0379 1.7756
662-QQQ | -0.0463% | -0.2932% | -2.8751% | -2.1143% -0.0370 -0.1241
AL KRR A F OFIE ) BFR L 6/6/2016 - 10/2/2023
1T 5 00662.TW #2 QQQ 1 & %3+ i 2 4R v o' 4]
TYPE=RETURN, CURRENCY=TW, DIV=REINVEST, TAX=NO
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300.00%
£ 25000%
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Time

—00662.TW ==QQQ

Bl 7-00662.TW £ QQQ 11 /s %3+ i 2 3 o 4 F]
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00662.TW £2 QQQ 14 5 "3+ i 2 4R v o S [F]
TYPE=RETURN, CURRENCY=TW, DIV=REINVEST, TAX=QQQ div30%
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Portfolio Return vs. ETF Mix of Case E
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ACWI 0.00% 0.00% 0.00%
VT 0.00% 0.00% 0.00%
BND 24.30% 0.00% 0.00%
# v 100.00% 100.00% 100.00%
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3 40- AR GBot A (fRikiE B)

Correlation Coefficient Value of Case B
0050 | 0056 [ 0057 [00646|00662 | EWT | SPY IVV | QQQ |QQEW| VTI 100 | IWD | IWM [ACWI | VT BND

0050| 1.0000| 0.7531| 0.9451[0.5796| 0.5902|0.7939/0.3982|0.3980{0.4190| 0.4261|0.4088|0.4158|0.3636| 0.4083|0.4640|0.4658|-0.1665
0056| 0.7531] 1.0000| 0.7918|0.5718| 0.5312|0.7086(0.4232|0.4233[0.4096| 0.4298|0.4337|0.4205(0.4127|0.4343|0.4693| 0.4771|-0.0833
0057| 0.9451| 0.7918| 1.0000{0.6122| 0.6255|0.8002(0.4260|0.4251|0.4536| 0.4557|0.4366|0.4457(0.3842| 0.4315|0.4928|0.4945|-0.1423
00646| 0.5796| 0.5718| 0.6122]1.0000| 0.8710{0.5141]|0.7451{0.7424]|0.6810| 0.7057|0.7520(0.7219|0.7227{0.7203| 0.7442|0.7468| 0.0604
00662| 0.5902| 0.5312| 0.6255]|0.8710| 1.0000{0.5087|0.6375[0.6357|0.7323| 0.6815|0.6422(0.6377|0.5107|0.5673|0.6243|0.6201| 0.0164
EWT| 0.7939] 0.7086| 0.8002|0.5141] 0.5087|1.0000/0.6322|0.6320{0.6387| 0.6699|0.6379|0.6539|0.5850| 0.5935|0.7077|0.7079] 0.0313
SPY| 0.3982| 0.4232| 0.4260(0.7451| 0.6375|0.6322|1.0000]|0.9996{0.9123| 0.9411{0.9961|0.9731|0.9475|0.8775|0.9744|0.9715| 0.2577
IVV| 0.3980| 0.4233| 0.4251|0.7424| 0.6357|0.6320{0.9996|1.0000|0.9127| 0.9412|0.9959/0.9733|0.9471|0.8759|0.9735|0.9704| 0.2540
QQQ| 0.4190] 0.4096| 0.4536/0.6810| 0.7323|0.6387(0.9123|0.9127]1.0000| 0.9521|0.9091|0.9103{0.7502| 0.7528|0.8797|0.8718| 0.2105
QQEW| 0.4261| 0.4298| 0.4557|0.7057| 0.6815[0.6699|0.9411|0.9412|0.9521| 1.0000|0.9492|0.9147|0.8430{0.8457|0.9349|0.9330| 0.2157
VTI| 0.4088| 0.4337| 0.4366|0.7520| 0.6422)|0.6379|0.9961|0.9959]0.9091| 0.9492|1.0000|0.9636|0.9504|0.9082|0.9766|0.9769| 0.2460
100| 0.4158| 0.4205| 0.4457|0.7219| 0.6377|0.6539|0.9731|0.9733]|0.9103| 0.9147|0.9636|1.0000]{0.9052{0.8217|0.9701|0.9629| 0.2482
IWD| 0.3636] 0.4127| 0.3842]0.7227| 0.5107(0.5850|0.9475[0.9471|0.7502| 0.8430|0.9504|0.9052|1.0000{0.9028/0.9412]|0.9461| 0.2363
IWM| 0.4083] 0.4343| 0.4315/0.7203] 0.5673|0.5935/0.8775|0.8759[0.7528| 0.8457|0.9082|0.8217{0.9028| 1.0000{0.8875/0.9007| 0.1729
ACWI| 0.4640| 0.4693| 0.4928)|0.7442| 0.6243[0.7077|0.9744]0.9735/0.8797| 0.9349|0.9766/0.9701|0.9412|0.8875| 1.0000]| 0.9975| 0.2455
VT| 0.4658| 0.4771| 0.4945|0.7468| 0.6201]|0.7079]0.9715/0.9704|0.8718| 0.9330{0.9769/0.9629|0.9461{0.9007|0.9975[1.0000| 0.2419
BND| -0.1665|-0.0833|-0.1423| 0.0604| 0.0164|0.0313|0.2577|0.2540{0.2105| 0.2157|0.2460|0.2482|0.2363]| 0.1729|0.2455|0.2419| 1.0000

TR KR AR B R 6/6/2016 - 10/2/2023

3 41- ApM GEO A (RIEEE Q)

Correlation Coefficient Value of Case C
0050 | 0056 | 0057 [00646| 00662 | EWT | SPY IVV | QQQ |[QQEW| VTI 100 | IWD | IWM |ACWI| VT BND
0050| 1.0000| 0.7532| 0.9429|0.5792| 0.5882|0.7962|0.4004|0.4001|0.4205| 0.4278|0.4107|0.4178|0.3658(0.4100| 0.4661|0.4679|-0.1680
0056| 0.7532| 1.0000| 0.7902|0.5720| 0.5321]|0.7060{0.4213|0.4214|0.4067 0.4266|0.4320(0.4171|0.4103|0.4337| 0.4669|0.4747|-0.0788
0057| 0.9429| 0.7902| 1.0000{0.6128| 0.6257|0.7975(0.4245|0.4236|0.4519| 0.4544(0.4351|0.4440(0.3828|0.4301|0.4913|0.4930{-0.1449
00646| 0.5792| 0.5720| 0.6128(1.0000| 0.8710|0.5141(0.7451|0.7424|0.6810| 0.7057(0.7520|0.7219(0.7227|0.7203|0.7442|0.7468| 0.0604
00662| 0.5882| 0.5321| 0.6257(0.8710| 1.0000|0.5087(0.6375|0.6357|0.7323| 0.6815(0.6422|0.6377{0.5107|0.5673|0.6243(0.6201| 0.0164
EWT| 0.7962| 0.7060| 0.7975[0.5141| 0.5087|1.0000{0.6322|0.6320{0.6387| 0.6699(0.6379|0.6539(0.5850|0.5935|0.7077(0.7079| 0.0313
SPY| 0.4004| 0.4213| 0.4245|0.7451| 0.6375|0.6322|1.0000(0.9996|0.9123| 0.9411{0.9961|0.9731|0.9475|0.8775|0.9744|0.9715| 0.2577
IVV| 0.4001| 0.4214| 0.4236|0.7424| 0.6357]|0.6320(0.9996(1.0000{0.9127| 0.9412|0.9959(0.9733|0.9471|0.8759|0.9735|0.9704| 0.2540
QQQ| 0.4205| 0.4067| 0.4519(0.6810| 0.7323|0.6387(0.9123|0.9127|1.0000| 0.9521{0.9091|0.9103|0.7502|0.7528|0.8797(0.8718| 0.2105
QQEW/| 0.4278| 0.4266| 0.4544|0.7057| 0.6815(0.6699|0.9411{0.9412|0.9521| 1.0000{0.9492(0.9147|0.8430(0.8457|0.9349|0.9330| 0.2157
VTI| 0.4107| 0.4320| 0.4351|0.7520| 0.6422]|0.6379(0.9961|0.9959|0.9091| 0.9492|1.0000(0.9636|0.9504|0.9082|0.9766|0.9769| 0.2460
100| 0.4178| 0.4171| 0.4440(0.7219| 0.6377|0.6539(0.9731|0.9733|0.9103| 0.9147{0.9636| 1.0000{0.9052|0.8217|0.9701|0.9629| 0.2482
IWD| 0.3658| 0.4103| 0.3828|0.7227| 0.5107|0.5850(0.9475|0.9471|0.7502| 0.8430{0.9504|0.9052|1.0000|0.9028|0.9412(0.9461| 0.2363
IWM| 0.4100| 0.4337| 0.4301(0.7203| 0.5673|0.5935(0.8775|0.8759|0.7528| 0.8457{0.9082|0.8217|0.9028| 1.0000{0.8875(0.9007| 0.1729
ACWI| 0.4661| 0.4669| 0.4913(0.7442| 0.6243|0.7077(0.9744|0.9735|0.8797| 0.9349(0.9766|0.9701|0.9412|0.8875| 1.0000(0.9975| 0.2455
VT| 0.4679| 0.4747| 0.4930(0.7468| 0.6201|0.7079(0.9715|0.9704|0.8718| 0.9330(0.9769|0.9629{0.9461|0.9007|0.9975| 1.0000| 0.2419
BND| -0.1680|-0.0788(-0.1449(0.0604| 0.0164|0.0313(0.2577|0.2540{0.2105| 0.2157(0.2460|0.2482(0.2363|0.1729|0.2455|0.2419| 1.0000
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4042- AP M Bt A (RARIE R D)

Correlation Coefficient Value of Case D
0050 | 0056 | 0057 [00646|00662 | EWT | SPY | IVV | QQQ |[QQEW| VTI | I0O | IWD | IWM |ACWI| VT BND
0050| 1.0000| 0.7532| 0.9429]0.5792| 0.5882|0.7826|0.3759/0.3750|0.4054| 0.4099|0.3868|0.3893|0.3358|0.3917|0.4376|0.4390|-0.2160
0056| 0.7532| 1.0000| 0.7902|0.5720| 0.5321|0.6960|0.3987|0.3986|0.3913| 0.4090|0.4091|0.3915/0.3837|0.4153|0.4411|0.4468|-0.1222
0057| 0.9429| 0.7902| 1.0000|0.6128| 0.6257|0.7843|0.3992|0.3981|0.4353| 0.4358|0.4104|0.4150/0.3529|0.4117|0.4624|0.4630/-0.1940
00646 0.5792| 0.5720| 0.6128|1.0000| 0.8710|0.5118|0.7326|0.7290|0.6727| 0.6971|0.7398|0.7071|0.7083|0.7120{0.7317| 0.7338| 0.0340
00662 0.5882| 0.5321| 0.6257/0.8710| 1.0000|0.5050(0.6275|0.6250|0.7254| 0.6744|0.6327|0.6250|0.4993|0.5632|0.6136| 0.6093|-0.0106
EWT| 0.7826| 0.6960( 0.7843(0.5118| 0.5050|1.0000(0.6340|0.6336(0.6408| 0.6729|0.6404|0.6536(0.5848|0.5984|0.7080|0.7083| 0.0503
SPY| 0.3759| 0.3987| 0.3992(0.7326| 0.6275|0.6340|1.0000|0.9997|0.9131| 0.9409|0.9963|0.9742|0.9473|0.8752|0.9752(0.9725| 0.2870
IVV| 0.3750| 0.3986| 0.3981(0.7290| 0.6250|0.6336(0.9997|1.0000{0.9131| 0.9406|0.9961|0.9742(0.9469|0.8736(0.9742|0.9714| 0.2842
QQQ| 0.4054| 0.3913| 0.4353(0.6727| 0.7254|0.6408(0.9131|0.9131(1.0000| 0.9521(0.9102|0.9108|0.7498|0.7540(0.8809|0.8730| 0.2205
QQEW| 0.4099( 0.4090| 0.4358|0.6971| 0.6744(0.6729|0.9409(0.9406|0.9521| 1.0000|0.9492(0.9144|0.8419(0.8461(0.9354|0.9331| 0.2286
VTI| 0.3868| 0.4091| 0.4104|0.7398| 0.6327|0.6404|0.9963(0.9961|0.9102| 0.9492|1.0000{0.9648|0.9498|0.9063|0.9775|0.9776| 0.2738
100| 0.3893| 0.3915| 0.4150(0.7071| 0.6250|0.6536|0.9742|0.9742|0.9108| 0.9144|0.9648| 1.0000|0.9063(0.8211|0.9704{0.9641| 0.2844
IWD| 0.3358| 0.3837| 0.3529|0.7083| 0.4993|0.5848|0.9473(0.9469|0.7498| 0.8419|0.9498(0.9063| 1.0000{0.8986|0.9415|0.9462| 0.2780
IWM| 0.3917| 0.4153| 0.4117(0.7120| 0.5632|0.5984|0.8752|0.8736(0.7540| 0.8461|0.9063|0.8211|0.8986|1.0000|0.8868|0.8997| 0.1934
ACWI| 0.4376| 0.4411| 0.4624(0.7317| 0.6136|0.7080(0.9752|0.9742(0.8809| 0.9354|0.9775|0.9704(0.9415|0.8868| 1.0000| 0.9980| 0.2767
VT| 0.4390| 0.4468| 0.4630(0.7338| 0.6093(0.7083|0.9725[0.9714|0.8730| 0.9331|0.9776|0.9641|0.9462|0.8997|0.9980( 1.0000| 0.2728
BND| -0.2160(-0.1222(-0.1940| 0.0340|-0.0106|0.0503| 0.2870| 0.2842|0.2205| 0.2286|0.2738|0.2844(0.2780|0.1934(0.2767| 0.2728| 1.0000

TR KR AR B R 6/6/2016 - 10/2/2023

i 43- dpM Gdot A (fRikiE & E)

Correlation Coefficient Value of Case E
0050 | 0056 | 0057 [00646|00662 | EWT | SPY | IVV | QQQ |[QQEW| VTl | 100 | IWD | IWM [ACWI| VT BND
0050| 1.0000| 0.7532| 0.9429|0.5792| 0.5882|0.7835|0.3760|0.3747|0.4054| 0.4098|0.3867|0.3892|0.3354|0.3914|0.4375|0.4388(-0.2161
0056| 0.7532| 1.0000| 0.7902|0.5720| 0.5321|0.6986|0.3987|0.3984|0.3911| 0.4088|0.4086|0.3916|0.3835|0.4151|0.4413|0.4458(-0.1221
0057| 0.9429| 0.7902| 1.0000|0.6128| 0.6257|0.7854|0.3991|0.3978|0.4352| 0.4357|0.4101|0.4150{0.3526|0.4115|0.4624|0.4624[-0.1942
00646| 0.5792| 0.5720( 0.6128|1.0000| 0.8710|0.5116(0.7328|0.7287|0.6728| 0.6970(0.7396|0.7069|0.7081|0.7118|0.7315(0.7336| 0.0341
00662| 0.5882| 0.5321| 0.6257|0.8710| 1.0000{0.5043|0.6278|0.6248|0.7254| 0.6743|0.6326|0.6250{0.4993|0.5632|0.6135|0.6091|-0.0105
EWT| 0.7835| 0.6986| 0.7854(0.5116| 0.5043|1.0000{0.6339|0.6335(0.6402| 0.6734(0.6404|0.6540{0.5850|0.5989|0.7087|0.7086| 0.0525
SPY| 0.3760| 0.3987| 0.3991|0.7328| 0.6278|0.6339|1.0000(0.9997|0.9134| 0.9413|0.9963|0.9744|0.9472(0.8751|0.9752|0.9727| 0.2876
IVV| 0.3747| 0.3984| 0.3978(0.7287| 0.6248|0.6335(0.9997|1.0000{0.9131| 0.9408(0.9961|0.9743|0.9470|0.8735|0.9742(0.9716| 0.2851
QQQ| 0.4054| 0.3911| 0.4352(0.6728| 0.7254|0.6402(0.9134|0.9131|1.0000| 0.9521{0.9103|0.9111|0.7498|0.7540|0.8810(0.8731| 0.2207
QQEW/| 0.4098| 0.4088| 0.4357|0.6970( 0.6743|0.6734|0.9413|0.9408|0.9521| 1.0000{0.9492(0.9149|0.8421(0.8461|0.9357|0.9331| 0.2287
VTI| 0.3867| 0.4086| 0.4101(0.7396| 0.6326|0.6404(0.9963|0.9961|0.9103| 0.94921.0000|0.9650|0.9498|0.9062|0.9776(0.9777| 0.2742
100| 0.3892| 0.3916| 0.4150|0.7069| 0.6250|0.6540|0.9744(0.9743|0.9111| 0.9149|0.9650( 1.0000| 0.9064(0.8214|0.9704|0.9645| 0.2859
IWD| 0.3354| 0.3835| 0.3526/0.7081| 0.4993|0.5850(0.9472(0.9470|0.7498| 0.8421]|0.9498|0.9064 | 1.0000| 0.8986|0.9415(0.9463| 0.2790
IWM| 0.3914| 0.4151| 0.4115|0.7118| 0.5632|0.5989(0.8751|0.8735|0.7540( 0.8461|0.9062(0.8214|0.8986|1.0000(0.8871|0.8997| 0.1941
ACWI| 0.4375| 0.4413| 0.4624(0.7315| 0.6135|0.7087(0.9752|0.9742|0.8810| 0.9357(0.9776|0.9704|0.9415|0.8871| 1.0000(0.9982| 0.2778
VT| 0.4388| 0.4458| 0.4624(0.7336| 0.6091|0.7086|0.9727(0.9716|0.8731| 0.9331|0.9777{0.9645(0.9463|0.8997|0.9982( 1.0000| 0.2729
BND| -0.2161|-0.1221|-0.1942|0.0341(-0.0105(0.0525| 0.2876|0.2851(0.2207| 0.2287(0.2742]|0.2859|0.2790(0.1941|0.2778|0.2729| 1.0000
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