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Europe Bond ETFs' Bid-Ask Spread
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Asia Equity ETFs' Daily Volume
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Asia Equity ETFs' Monthly Volume
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Government Bond ETFs' Bid-Ask Spread (BAS)
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% 007 & 4] ETF o 4r§] 2-6-4 82 % 2-6-2 » HYBRID % ETF § ¢ % £
00 A (= Hciryk #4144 2019 & AF & £ 23152021 & & §_3.26 2021
FEAT 2019 X B4 1.4 0 KB Y 4 A BT 2021 E ek 64 F 40
2019 & > 2020 & 1 * H i LA F > 2019 £ - BE > 42020 £ 3
P 2P 2676 - B AREA T 2020EF 37 26p 7927 tsA#E TR
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2020 # 4 7 10 p 3991 j€ 2020 # 4 % ¢ § X - B R IRT AEF T
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BB oo FlER PR b A AR A RFHE R B AARHRS -
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o BRI A ERETF® 38 23kd x> BAME £330 8
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The sum of Americas Equity ETFs' NAV
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Bo- XEFTE o A>zk Covid-19 F R F > 82020 # 3 % 26
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The sum of Taiwan Equity ETFs' NAV
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The sum of Americas Bond ETFs' NAV
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The sum of Asta Bond ETFs' NAY
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The sum of High Yield Bond ETFs' NAV
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The sum of HYBRID Bond ETFs' NAV
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iShares US & Intl High Yield Corp Bond ETF's NAV
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ProShares UltraPro Short 20+ Year Treasurv ETF's NAV
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Fo8 RFERL

#32-1. 2 PR REAETF % 35 § § £ ks Hhciist T

R S i
2019 2020 2021 2019 | 2020 | 2021
>3k | 0.0106 | 0.0137 | 0.0140 | 0.0008 | 0.0027 | 0.0006
% 1 0.0177 | 0.0203 | 0.0145 | 0.0016 | 0.0063 | 0.0019
10 » =% | % | 0.0168 | 0.0246 | 0.0242 | 0.0013 | 0.0080 | 0.0014
g7+ 1 0.0015 | 0.0016 | 0.0026 | 0.0001 | 0.0001 | 0.0012
+ 4 | 0.0422 | 0.0138 | 0.0154 [10.0005 | 0.0011 | 0.0011
>3 0.0840 | 0.1081 | 0.1033 | 0.0046.| 0.0272 | 0.0048
#3741 0.0660 | 0.0781 | 0.0705 | 0.0043 | 0.0210 | 0.0050
50 » =% | B | 0.1434 | 0.2049 | 0.1898 | 0.0150 | 0.0749 | 0.0150
7+ | 0.1728 | 0.2354 | 0.3933 | 0.0118 | 0.0490 | 0.0442
4 /4 | 0.0309 | 0.0400 | 0.0588 | 0.0029 | 0.0064 | 0.0064
>k |16.8664 | 19.8841 | 19.8169 | 1.2423 | 2.6951 | 1.9830
F | 0.2368 | 0.2807 | 0.2542 | 0.0476 | 0.1278 | 0.0273
90 » =% | B |23.5064 | 26.9493 | 23.0223 | 5.4578 | 6.4954 | 4.2029
I 134.7022 | 42.7111 | 47.1261 | 1.8460 | 7.2889 | 3.7273
+ 4 | 0.1064 | 0.1362 | 0.2110 | 0.0207 | 0.0394 | 0.0399
TAL kR AT ER

A Bl e B

drk 3-2-1(1)2 W 3-2-1> &R E A ETF § § § £ 10 & - F
o AR X ey b IR ETF X 3] 2 Mo i
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£ 32021 & frd A o I % % ETF 60010 A f@icie & 1 4 2019 &
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12020 % % 2 H A0 B 2021 £ F BESN S E o

e 10 A iR X 8 2019 £ 3 2020 £ F B < g1 32021 £ w
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FIRT02 2019 # i 5 > @ 3 2 2L E A ETF 010 A =8
EAIE R - IVE ) LA

do# 3-2-1(1)% B 3-22> &% 2 3 ETF § % § £:950 A = F
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Pl 62019 # # 5 ¢ 2 5] 2020 # 52021 T K 0 T4 B
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hrd 3-2-12) 0 &% £ A ETF § & % £ 6910 » 8 F > ¥
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g H P EE N Y L agk s S EBERG il 7R
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%322 2R HEREAETF# 38 § § £ ks it T
LA ;o # 3 %8 (CV)

2019 2020 2021 2019 2020 2021
>3 | 0.0103 | 0.0127 | 0.0139 | 14.0414 | 5.0823 | 24.8402
# 7 10.0177 | 0.0179 | 0.0136 | 11.0992 | 3.2371 | 7.5199
10 » =% | &M | 0.0166 | 0.0218 | 0.0242 | 12.9850 | 3.0701 | 17.6125
7+ 1 0.0015 | 0.0016 | 0.0024 | 22.8959 | 13.6604 | 2.2359
+ 4 | 0.0121 | 0.0137 | 0.0155 | 25.0620 | 12.0327 | 13.9189
>3 | 0.0831 | 0.0987 | 0.1024 | 18.4496 | 3.9730 | 21.3837
% | 0.0654+/°0.0709 | 0.0697.| 15.2326 | 3.7197 | 14.1292
50 4~ = # | % |.0.1402 | 0.1788 | 0.1899 | 9.5523 | 2.7348 | 12.6410
L1 0.4722 | 0.2226 | 0.3962 |+14.6627.| 4.8006 | 8.9013
4 7 | 0.0309 | 0.0393 | 0.0585 | 10.5055 | 6.2649 | 9.1218
>3k 16.5963 | 19.0570 | 19.7673 | 13.5767 | 7.3780 | 9.9934
Z 4 | 0.2299 | 0.2553 | 0.2449 | 4.9755 | 2.1959 | 9.3073
90 » =% | B |21.3957 | 24.4293 | 22.2090 | 4.3069 | 4.1490 | 5.4777
I 1 34.5956 | 42.0136 | 46.6911 | 18.7988 | 5.8598 | 12.6434

4% | 0.1021 | 0.1235 | 0.2055 | 5.1310 | 3.4602 | 5.2828
FH KR AL ER
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50th percentile Equity ETFs' Bid-Ask Spread
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# 323, 2w G XA ETF S F§ v?, B A A R TR
kSl S Bl

2019 2020 2021 2019 2020 2021
>3k | 0.0163 | 0.0189 | 0.0119 | 0.0009 | 0.0075 | 0.0010
%7 | 0.0118 | 0.0133 | 0.0102 | 0.0008 | 0.0056 | 0.0003
10 ~ =#c | %> | 0.0249 | 0.0392 | 0.0329 | 0.0019 | 0.0162 | 0.0026
4| 0.0280 | 0.0353 | 0.0359 | 0.0040 | 0.0058 | 0.0038
4+ 4 | 0.0352 | 0.0462 | 0.0471 | 0.0048 | 0.0104 | 0.0077
>3k | 0.0902 | 0.1428 | 0.0864 | 0.0048 | 0.0814 | 0.0086
% | 0.0546.4-0.0745 | 0.0366.| 0.0039 | 0.0393 | 0.0065
50 4~ =% | % | 04720 | 0.3117 | 0.1728 | 0.0141 | 0.2547 | 0.0146
I ) 0.1834 | 0.2465 | 0.2189+0.0248 | 0.0555 | 0.0396
4% | 0.0890 | 0.1367 | 0.1358 | 0.0115 | 0.0275 | 0.0191
>3k | 42915 | 7.3430 | 5.3557 | 0.7292 | 2.1918 | 0.6370
Z | 0.2091 | 0.3439 | 0.1679 | 0.0253 | 0.2625 | 0.0350
90 ~ i=#c | ®M | 6.4976 | 13.9544 | 8.1678 | 1.6023 | 5.5890 | 1.4327
e | 33.3309 | 36.7096 | 35.5243 | 3.4243 | 4.7023 | 6.1033
4 4 | 0.3582 | 0.6320 | 0.5395 | 0.0785 | 0.2480 | 0.2521
TR KR AL R
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W g iR kSR Rk {r £ 4 8 2019 # 3 2020 # i <o
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Wb S BcYpas B IR B 3 BTR chjiido bl g A 4o 0 > @ T; %
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foo 4o 3-2-2(1)% Bl 3-2:6 > -t ok FX 3 ETF § ¢ # £
90 & HF A 10 A EF I AL A S R INT oo 4of] 3-2-4
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%324 2 FREG X

A ETF 7 3§ § § 4 00 micdis Fi

Ny LENAS ;'3 %2 %#(CV)
2019 2020 2021 2019 2020 2021

>3 | 0.0162 | 0.0159 | 0.0117 | 18.7208 | 2.5378 | 12.4696
%71 0.0116 | 0.0112 | 0.0101 | 15.4882 | 2.3832 | 37.0689

10 ~ =% | %™ | 0.0248 | 0.0341 | 0.0330 | 13.1551 | 2.4164 | 12.8674
&7 | 0.0278 | 0.0360 | 0.0359 | 7.0628 |6.0913 | 9.5323
% 4 | 0.0355 | 0.0453 | 0.0467 | 7.2942 |4.4496 | 6.1553
>3k | 0.0900 | 0.1132 | 0.0848 | 18.9836 | 1.7533 | 10.0411
% | 0.0542.0.0598 | 0.0354.| 13.8523 | 1.8968 | 5.5971

50 4~ =% | % | 04703 | 0.2118 | 0.1704 | 12.1810 | 1.2241 | 11.8092
L0 04794 | 0.2320 | 0.2113 |7.3989 .| 4.4390 | 5.5277
4% | 0.0872 | 0.1333 | 0.1335 | 7.7530 [4.9793| 7.1052
>3k | 41164 | 6.7504 | 5.2886 | 5.8853 |3.3503 | 8.4071
F | 0.2041 | 0.2593 | 0.1606 | 8.2571 |1.3099 | 4.7927

90 » =% | B | 6.1563 | 12.6367 | 7.8303 | 4.0552 |2.4968 | 5.7008
I 1 33.0770 | 36.1346 | 34.8538 | 9.7336 | 7.8068 | 5.8205
% 4 | 0.3479 | 0.5685 | 0.4604 | 4.5633 |2.5482 | 2.1398
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90th percentile Bond ETFS' Bid-Ask Spread
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Europe Equity ETFs' Tumover Ratio

0
o N \6\ ~¢\ .)\ \\\ \\ *c. S (\ \\ 6\ & ‘6\ \\ o ‘\\ v ad \\ R \\ 6\ \Q\ NG
AR GO e P O P e e e gt

—a)  w—) o0t

Bl 3-3-9. ® K

o] 3-390 22020 £ 3 " AT 4 1 4 > gL E A ETF ® &
Foend s 90 A HERF B OfR 0 B D 2020 90 ¢ R

72020 & 12 7 ¢ 3 | tEEER TR o

Mean Tumaover Rato of Europe Equity ETFs

1o
1w

o

F LTS LIS TS ST TS 5SS
Bl 3-3-10. F L £ 7] ETF el 3% i &

4o 3-3-10 R L 4] ETF enT 3a% f& % 4. 2020 & 3 7 & 2
47 G WM AFE A R 32020 97 ¢ o TR 0 42020 &
127 16 p 3 ¥- B ] tgFELeanfin, 852021 #27 5p %K -

97



9 petcentile Tumover Rati of Ewrope Equity ETFs

i i i il il ey

Bl 3-3-11. ®v ik

4] 3-3
27 pAE¥ > A4 14p2 47 16pF FhFH P 2020 £

TF % #& & 5190 A = #ic 2020 & 3 7

97 10 pjE/&k > 2020 & 12 7 9 p 5 ¥ g2 B d > High
5 b R VR o
Mean Tunover Ratio of Asia Pacific Equiny ETFs

FPESSEP I FAF Sl 7Py sy A rss
Bl 3-3-12. I = %' L 4] ETF thT 3ok i &

4@ 3-3-120 & =~ B L A ETF enT &% 5 4 2020 & 2 7 7
P ~2020 % 37 5p % 2020%& 37" 25p A ulEipHgE 2 (8T

98



PRS- BTHD 2020 2 40 200 > MERRT-REFE &
2020 # 6 " 22 p R A KA T 20208 70 9p > 2 fEERT
B 82020 # 10" 5p >2020& 10 * 5p 32021 3" 12 p %4
FRMEH L BF 2021 #3712 prEFEHTEI 2021
#1210 290p -

Medun Turnover Rano of Assa Pacific Equaty ETFs

B 3-3-13. I = %% L A ETF % #& * ¢ =8k

boB) 3-3-130 TS %L A ETF % 5 0P @ty 4

TRARS > 22020 £ 1 % 13 P EEFEIFL B AD
200 # 4% 6 piEF) s X 2020F 4% 6p ¢ THEEFT-BE
#THEL2020F 6" 5P 02020 6" 5P X 2020# 6 10 P 5

=
Bty EFEG A -REH TRIFTHERY -

4o 3-3-14 5 I % B 9L L 4| ETF % & % ch 90 4 = § 3 7
B BT ORABR A 202030 19p 1

)

w
w
()
gant
\m
v
<l
g‘
~fF
i
1

5 2020# 7" 8p ’ﬁzﬁﬁfuﬁ‘i‘%’ﬂ PR R SR R - B TR
e 0 €2 A F) Covid-19 ¥ 2 enl 88 5 e ¥ K 2887 ETF % #&
F 90 A Bk IREH T kg o

99



90 percentile Tumover Ratzo of Asin Pacific Equity ETFs
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90 percentile Tumover Ratio of Taiwan Equity ETFs

-&9“9 YR 0(9 0 O RO g e\¢\°\\“°
SETEEEE I PO FEETES o”d& s DO f@“&% PRy

B 3-3-17. 4 &%

4@ 3-3 LAl ETF % & 2 & AT » e & Covid-19
FEHAFRES G RAA F o0 J82020 & 2 7 14 p 1 2020 £
37 19p R EFRAAEAFLEHFFTEI 2020# 4 7 24 p »2020

E6"30p A2 532202 #7" 6P fsFEFTEI 2020 & 8

26p 3% F o 8 2021
£401 02807 §7 % 3 2021
E67% 24P > 2 o

10 percentile Tumover Ratio of Tarwan Equaty ETFs

Y

Bl 3-3-18. & %% L 4| ETF % # & 9 10 =8k

102



% 3-3-1. 7 b3 %R E A ETF % # 5 chit- F 3

L ETF v
¥ NEETEEEF Y

T ia%k | 50.88 159.05 4.98 85.25 | 17973.82
Lokl 14.98 42.45 1.31 55.41 5489.68
Tiofk | 26.80 129.61 2.12 19.51 | 24306.29
okl 15.22 61.87 1.33 15.67 8731.82
R S 3.33 47.24 0.05 2.12 13209.43
Lokl 2.81 21.67 0.08 1.24 4471.72

2019

2020

2021

J8 3 3-3-1587m » A ¥ RREAETE S %k > 5 p gk d
¢ i ot Bl 2019 3 2021 E ik E T EARE 0w ¢ (i
I hE M B E £ 2019 £ 3 2020 £ 4 %5 0 2020 £ 3
2021 # Rl RSl 0 2 2021 & ¢ @R L B E Y~ B fod e
w2019 £ B KR E ) Al X T B E T gcfeiR ® £ 4 2019 £ 3 2021
£ 5 IREBE ST TR o fj}uiﬁ?i;k » BLE A ETF % 5 ¢ (=
HoenT % 2019 & 3 2020 & NI E A IR g R F L B K b
B i £ 20210F T Eadicdp 53T 2020 £ K bgEE 0 1L 2019 # i i
e B2 ¥ f§ 2020 # 5. 2021 &) & % 1FeE < o

% ETF % %

Mean Tumover Rauo of World Bond ETFs

B 3-3-19. 23 i ¥ 4] ETF éq-T 5% & 5
P
103



4o 3-3-19 > >3k X4 ETF thTia% @3 a g p i) Lok
g b > A 2019 &L E R 2021 & KB F 0 A Covid-19 ¥ 2
B 2020 F 0 T o F 62020 & 30 12 p - ¥ 3 2020 #
4% TpieEETHEI 2020# 6" 4p o ¥tk FG B
“ehp #pp 2020 & 8 7 25 p ~2020# 12 %7 2 p ~2021 # 3 7 31
P ~2021 # 7% 14 p ~2021 # 8% 16 p 2 2021 # 12 % 17 P » &

2021 & T 32% & 5« /ﬁﬁ?)iﬁip;bﬂ};ﬁ&m’ﬁﬁiml

90 percentile Tumover Ratio of World Bond ETFs

Bl 3-3-20. 23k G 5 3] ETF % # 56090 4 = dikc

4@l 3-3-20 0 23k F X A ETF % # 5 990 4 = #c> 2019 £ ok
RAZEFFHES e 2020 F 3% O p Ad R E#EH AT
2020 F# 4 * T piekiE TS 2020 F 6 7 17 p &M ¥ A4 2021 #
47 1 P35 BEE D0 A HYES -

4r @ 3-3-210 % ’”I'F' LA ETF enL 2% §i X 56 2020 £ 3 % 12 p
i A2 32020F37 31 pis~tgRF "I 20206 17 P>
2021 #3731 P F B TR ES L6 BRI ERF -

104



Mean Tumner Ratio of Amvenom Bood ETF
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Mean Tumover Ratio of Europe Bond ETFs
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Mean Tumover Ratio of Tawan Bond ETFs
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90 percentile Tumover Ratio of Taiwan Bond ETFs
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%0 percentile Turnover Ratio of Govemment Boad ETFs

Vil iiliddiiiil e

Bl 3-3-33. >

90 percentile Tumover Ratio of lnvestment Grade Bond ETFs

SEEEEEEE ST EE LS S S ST S

LR o

113



% percentile Tumnover Ratio of High Yield Bond ETFs

om0

0@\\.@\\@ > ) & 6O AT SR T TR R & O > S
VPP PP ISP rYFyryIyIrrylyyyyryyFs

Bl 3-3-35. 2k T

.

4[] 3-3- ETF % # % c090 4 & #ic & 2020 & 3
9 10p 1232020 & 4% 14 pBF 02020 E 47 14p B8 i
THZ2020£ 87 26 HEL D E A 4-H 3334 2T ER

% ETF % #5590 &~ =% 2020 # 3 7 18 p B4+ = 3 2020 #

47 7pEB K202 &40 7Tp-BTHI 20206 17p

B o 4] 3-3-350 2R T E LG A e e 2020

£33 0p A 13 4% 13 p -8

T3 2020 # 5 ‘ 299 1944

D0 percentile Turmover Ratio of HYBRID Bond ETFs

nnnnnnn

v
RSIIPR P SRNC R R R S e R R R P PR PR o OSSR S T S (e S R S T e g
B B B B S A P P S B P P P P e e S

®] 3-3-36. >3k HYBRID i ETF % #& & 790 4 i

114



% 3-3-4. 7 4 F X ETF % 3 & ense;

90 A~ i #k
ETF
2019 2020 2021
A I 3a%c| 4,578.87 | 5,375.58 4,537.57
FCT iR v
%% 1| 711.00 1,288.11 663.93
e, | F3¥2%c 5,009.79 | 5,856.73 5,664.17
%% % | 558.98 1,424.52 1,119.84
L I 3a%c| 5,788.74 | 8,863.86 7,959.29
AT E G —
%% Z | 1,212.23+ 8,482.02 1,908.66
) T 2de| 7,660.16 | 10,435.24 | 12,248.80
HYBRID i —
%% | 1,950.50 | 4,170.69 2,949.59

4@l 3-3-36 ° 23k HYBRID # ETF % #& 3 790 4~ = #c i 2020

#3797 9p - B¥EAF 2020 E 4 13p 5% /2020 EF4% 13p
-~ BETHRL2020& 9% 1P ERRSEY o
% 3-3-5. % b fE%EF ¥ ETF % 8 5 enses- T
T 45
ETF =3
2019 2020 2021
n T 3ol | 6,352.60 | 4,464.14 | 4,353.32
FTt iR >
4| 2,988.88 | 219875 | 2,132.63
Ty
ey ﬂﬁx 5,863.95 | 6,699.59 | 7,429.12
% 4 | 201380 | 304180 | 3,812.35
o T38| 4,487.43 | 6,695.61 | 6,130.19
?L#‘\'gj &1‘% —
thit £ | 212826 | 361330 | 1,553.79
., |%35¥| 9,180.61 | 10,321.89 | 5,453.29
HYBRID # -
%1 | 2,842.04 | 534487 | 14,062.08
K 3-3-32 3347 40 3 EUNEH X 0 2020 E % 190

A Tiﬁ{‘ﬁ'iiﬁ BA2019&F A B0

e {982 2019 & o @ T iocF L £ LR

i

115

2

~

A E o igschf ETF b i faag ETF 2 AR £ & 2020 # 3033



®

H

) &

(._

(=

%2019 # > 2 3 % 2021 # pF > HYBRID % ETF % 3% & &

B HARE Z 0 2020 & { B

=
P

)i £ ] ETF % f 5 o053t i %] ETF % 5 { % 4 £ 5 Covid-
19 ¥ # enfbrfF 22 P28 > 4 Covid-19 B R #F 48 » e i L 5| B
W H LR A ETF % fE Sop e o 5 2020 # 3 7 1 2020 £ 6
TR ChP AR g T R p L E A ETE B g 5 00 A i A
7 E 8 2020 # 3 2 F 2020 # 9 * > @ A RE 2020 # 3% 3 6
g o",érTZOZO' £ 38 R X P R ARG s RoR
A 2020 & 7" s EaE Y iy TIPS HIT A
TTx %2020 % 7% B @ES? gt 3 misBEFF S BB

HEMFF M %2020 £ 6 % K3 2020 £ 9 ' Kk -
AEEF? PR ETIFRC S - A 20 KT 40 KERE
B A B A3 25 p2 7 10pERsE o HE R
oo B A A 2020 & 3 Mefe 7 % mfS RSP oy PR < MR
dvoo e 2020 & 7R R gE P e b A imag it 2020 &£ 3 ¢ opE oo
23T I6T R - QR ESI R EGER, 370 2
8"y I ARSI RAT » B a2 £ 52021 & 57 wis > e
AR T T A

Vi EAETF % g 3 i p T 2 e g 09
B F A g Ry Mo ey ¢ ¥R Covid-
10 % 2R% » £ %5 53 ETF ¥ & F o9 #ficfr 90 & X F
Covid-19 B R 8x % P &g £ f £ 3 ETF £ 3R 88 5 P &

T ®"AE 2020 # 1% Aevfsd s P& > 2 S S5 90 &
116



it 3n,ff.7n;1 DR R o T ‘&F'frg:_'}%*fﬁ%ﬁ'] ETF %

W BB PR EN TS 2 - YR

H_:.o;:;.w—fril‘ﬁf% XA ETF % @5 ¢ #2020 # 37 1 67 &
PRI R ARY

(Z )30 A &4 w] A 4 > Covid-10 2 R E g B PRk ~ 1T 8

3]

B ;»‘t#i?qi*i % @ 2 HYBRID @& ETF =% ## % » & Covid-19 ¥

BEAR R
PR RYEG P i;—&ptsdﬂz o ¥ A
20 # Covid-19 ‘B3 chpFiz » /27 7 /)
g B 4 o (2 "i?f?éi}%‘ﬁ T % > Covid-19 $+>t 4 4 X 4| ETF ¥ &

117



;Eg‘" %ﬁ/n»

ST

A\

ETF 4= 3éh2 3 jn & 235 d FundFlow B R > #3450 =

AT S A £ (Y

“-L

= [l B rh () — il B bR de(t — 1)] * A& 4 32 E22(1)

(Fund Flow = Ne AV)

.
The sum of World Equity ETFs' Fund Flow

; 1" YRV Al
& o \ rb ' \ > (! | " \ |
mﬁf)s”‘ #“)‘? £4 -094’& 19"‘¢ ¢"°¢“ & AP ! PP f AN AT . &

Lo

S

B 3-4-1. >3pm L

The sum of World Bond ETF' Fund Flow

womu

o de s [PIRCE YR 1 b ) gl g Jg' IR l|u LN

AKX
100,000
0,000
A

X000

0,000

Bl3-4-2. 23 %4 ETE 4=/ 35 p 2 3 2234 fr

2L A &£ (Fund Flow)
2 A &% & (Net Asset Value » NAV)
118



YoBl 3-4-1> 23 E A ETF 4~ %% 35 p 2 3 BRipiafe &
Covid-19 % 2 #p P e % AT05 8 & £ chp 8P A 840 0% £33 212020
#3727 10p ~2020& 67 16 p ~2020 # 8 * 10 p ~2020 & 9 *
16 p 2 2021 &1 % 13p > Zpw 2020 & 42 10 p ~2020 & 5 *
4p ~2020& 5% 20p ~2020# 11 % 24 p % 2021 &#1 7 20p
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The sum of Americas Equity ETFs' Fund Flow
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The sum of Asia Equity ETFs' Fund Flow
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2020 # 6 " 8 p ~2020# 97 3 p ~2020 % 12 % 23 p ~2021 &£ 5
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The sum of Taiwan Bond ETFs" Fund Flow
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VAR Testing and Estimation of Different Type Bonds
(% % § £90 » 1K)

Step 1. VAR #-3] o5 Bicke R &2 2 3+
R i VAR = B BHEA 40T o BIRDp T BB 1

GOV, = 0.15 GOV,_; + 0.05%dGg=q+.0.15 * GOV,_, + 0.03 * HB,_,
+ 0.154GOV,_5 + 0.06 * [G,_, + 0:11 = HB,_,

« HY 2% 4+ 0.5 « Hy2O%h

+0.02 % IG,_, + 0.01 % HB,_¢ + 0.02 % IG,_, + 0.11 * HY,_g
+0.01 * HB,_g — 0.09 * HY;_,

HB, =0.34 %G, ;+ 047 HB, .4 + 0.2 * HB;_5 + 0.41 % IG,_5 + 0.14
* HBt—?, + 0.57 * GOVt_4, - 1.58 * HYt—S - 0.39 * GOVt_7
+1.91 * HY,_, —0.34 % ¥3,1G,_,
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Hp REoR R e g o Bk i Wald Test

#. 4-1-1. Granger Causality Test for Impulse Response Result

Granger 7] - el Granger % Granger & p-value
8P e P #ic

Gov.90th 1 1G.90th 1 0.0338

Gov.90th 2 1G.90th 2 0.0681

Gov.90th 1 HB.90th 1 2.50E-05

Gov.90th 2 HB.90th 2 0.008004

Gov.90th 3 HB.90th 3 0.1805
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# 4-1-2. Granger Causality Test for Impulse Response Result

Granger #] Granger 71 Granger % Granger 3 |

e ) B | ) B prverte
1G.90th 1 HB.90th 1 6.76E-15
1G.90th 2 HB.90th 2 4.80E-09
1G.90th HB.90th 3.94E-08
1G.90th GOV.90th 2.20E-16
1G.90th GOV.90th 3.31E-10
1G.90th 9 GOV.90th 9 4.00E-03
2 =

"

95 % Bootstrap Cl, 100 runs

B 4-1-7. VAR #24]¢ > 7 e 7 H-jp 3§ 5(Ortho. From HY 90" percentile)
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Impulse Response from HY 90th

1550

Hh

9h % Boolstrap Cl, 100 runs
Bl 4-1-8. VAR #-4] ¥ » 2 B 3-94p 3 §2 5%(Nonortho. From HY 90™ percentile)

4oB) 4-1-7 2 4-1-8 » ifat el 2L T F 8 F X ETF%‘;I%;L
TR

90 /& i Be P 4 sbﬁwﬁuﬂa?“ %M ETF $fp Liiae 5 »rR e
bR F < 0 2RF & s ETF $trcfra i ETF 2 5 % 5 ETF 0
g/zgs;rm < X sébﬁ??ﬁ % ETF %33t HyBrid & ETF foifat % - ¥

.

25T S AR RN S -
Fer PR E 28

% 4-1-7 &5+ Granger F]%: @ ® 7 5 & #
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# 4-1-3. Granger Causality Test for Impulse Response Result

Granger 7] Granger 7] T Granger % eI
SRR S SRR S

1G.90th 1 HY.90th 1 1.55E-04
1G.90th 2 HY.90th 2 6.76E-03
1G.90th 3 HY.90th 3 6.19E-02
1G.90th 1 HB.90th 1 0.0007545
1G.90th 2 HB.90th 2 0.02204
1G.90th 3 HB.90th 3 0.135
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Orthogonal Impulse Response from HEB 90th
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# 4-1-4. Granger Causality Test for Impulse Response Result

Granger 7] Granger 7] Granger % Granger * |
ger - e3P #ic g e3P #ic prvalite
HB.90th 1 GOV.90th 1 2.20E-16
HB.90th 2 GOV.90th 2 5.90E-13
HB.90th GOV.90th 1.59E-05
HB.90th 1G.90th 2.24E-09
HB.90th 1G.90th 5.89E-06
HB.90th 9 1G.90th 9 9.052E-06

Z 3k %BREA ETF # Fip 3 B2

4o @ 4-1-11 > 7 FF &% &

FRE - SNE SRS ST

X3 B

92 4] ETF § ¢ £
RIS

90th of World Equity

VoridEquty E
1
>

From 2019 to 2021

90th of Europe Equity

90th of Taiwan Equity

TawenEQiy ETF

inwwwW&MMWWMM

o

W 4-1-11. 7 % 2% L3 ETF eh§ § § L7 » 2l f

200 400

From 2019 to 2021

oo

138

ETF I B2 &

2900 & i~8c> H

90th of Amaricas Equity

¥ O 2

- V
()
¢ : — .Al
& .
E -o-.» — B A ———

T T

o0 800

From 2019 to 2021
90th of Asia Pacific Equity

&
3
#
"
&
2

2
g

j:

* R



Different Areas Equity ETFs |
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VAR Testing and Estimation of Different Area Bonds
(% % § £90 » 1K)

Step 1. VAR #-3] e ficie R & 5 35

z

BB VAR T BREN A 4e™ > BIR D 4p T BB

GS, =0.19 * GS;_; + 0.07 * EUSpmq:0.64 + TWS,_, + 0.13 * GS,_, — 0.02
x AAS, 4+ 0.16 * GS;_c + 0.02 * AASp,

AMS, = —0.01%GS,_, + 0.54 x AMS,_, + 0.005 x EUS,_, +.0.27 x AMS,_,
+0.13 * AMS,_5 + 0.007 * EUS,_, + 0.21 * AMS,_5 + 0.002
x AAS,_ — 0.21 * AMS,_, + 0.005  EUS,_, + 0.009 * GS,_g
+0.13 * AMS,_g — 0.008 * EUS,_g + 0.03 * TWS,_g — 0.014
% GSy_14 + 0.005 % EUS,_,; — 0.002 * AAS, 1, + 0.045 x TWS,_,,

EUS, = 0.24 % GS,_, + 0.37 * EUS,_, + 1.46 * TWS,_, + 0.16 * EUS,_; — 0.05
x AAS,_4 + 0.277 * GS,_c + 1.08 * TWS,_c + 0.111 x EUS,_, — 1.06
« TWS,_5 + 0.12 % EUS,_g'— 0.96 * TWS,_,,

AAS, = 0.29 x AAS;_; + 013 x AAS;_, + 1.85 * TWS,_; + 0.117 * AAS;_, + 4.97
t t-1 t-2 t-3 t—4
* AMS,;_; + 0.08 * AAS,_; + 0.21 * EUS;_¢ + 0.1 * AAS;_o — 5.34
*AMS;_ 1,

TWS, = 0.027 * GS,_, + 0.005 x AAS,_, + 0.297 x TWS,_, + 0.122 « TWS,_,
+0.218 * TWS,_, + 0.028 * GS,_s — 0.01 * EUS,_c — 0.09 * TWS,_

Step 2. VAR #i=3| % #ic Impulse Response(IRF)% Granger ] % B % # P

Yol 4-1-14 2 4-1-15> 23k LA ETF § ¢ § £ 90 » =85 iE
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Orthogonal Impulse Response from GS.90th
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Impulse Response from G5 90th

95 %% Bootstrap <,
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# 4-1-5. Granger Causality Test for Impulse Response Result

Granger 7] Granger =] Granger % Granger I
ger - i) e d ) e prvalte
GS.90th 1 EUS.90th 1 8.62E-08
GS.90th 2 EUS.90th 2 2.693E-06
GS.90th EUS.90th 9 0.001814
GS.90th AMS.90th 1 0.0006566
GS.90th AMS.90th 2 0.005153
GS.90th 9 AMS.90th 9 3.28E-05
GS.90th 1 AAS.90th 1 3.041E-08
GS.90th 2 AAS.90th 2 0.00008376
GS.90th 3 AAS.90th 3 0.004828
GS.90th 4 AAS.90th 4 0.06403
Orthogonal Impulse Response from AMS 90th
g S e f Sy ——
5 S :
f g s e 8 3 »'\\ g r o
g g e ees 2 - o
) x| o :-.' | ‘--.,_/ l

TWS 208

06 -04 02 00 02

Bl 4-1-16. VAR #-3] ¢ » 3 B H-ehdp 3 §288(Ortho. From AMS 90" percentile)

95 % Bootstrap Cl, 100 runs
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JEB 4-1-16 2 4-1-17 sc & > j& .3 MR L ) ETF )4 & (7 vE 2
et > g LA ETF B £ & » R 3 © Jeacts 7 18 » I7 %
BT h e PR B ar S P F ik o i d
BE? Aok 4-1-6 327 Granger FI % B (27 5 & & £ 2zt g ¥ o

Impulse Response from AMS 90th
g = —tee _"—'_,f"":«'-“-"-—" —""'v:-;:,“'_"" § 0 A
ﬁ PR hir> =XaE R e & 25 __ ,"r\;; et =2
6 1234567 8 810
é [= e ——
g

T T
g 5 10

95 9% Bootstrap Cl, 100 runs

Bl 4-1-17. VAR #:3] ¢ % e # #-e04p 3 B2 25(Nonortho. From AMS 90" percentile)

% 4-1-6. Granger Causality Test for Impulse Response Result

Granger %] Granger 7] Granger % Granger 3 p-value
=) i 2RE 'S
AMS.90th 1 GS.90th 1 5.28E-05
AMS.90th 2 GS.90th 2 0.03065
AMS.90th 3 GS.90th 3 0.3091
AMS.90th 1 EUS.90th 1 6.618E-06
AMS.90th 2 EUS.90th 2 0.00531
AMS.90th 3 EUS.90th 3 0.1089
AMS.90th 1 AAS.90th 1 0.003658
AMS.90th 2 AAS.90th 2 0.1518
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# 4-1-7. Granger Causality Test for Impulse Response Result

Granger 7] Granger =] Granger % Granger p-value
) #ic ) #ic
EUS.90th 1 GS.90th 1 2.2E-16
EUS.90th 1 GS.90th 1 2.624E-08
EUS.90th 6 GS.90th 6 0.03728
EUS.90th 7 GS.90th 7 0.06149
EUS.90th 1 AAS.90th 1 4.893E-07
EUS.90th 2 AAS.90th 2 0.0007078
EUS.90th 3 AAS.90th 3 0.01185
EUS.90th 4 AAS.90th 4 0.08348
EUS.90th 1 TWS.90th 1 0.008164
EUS.90th 2 TWS.90th 2 0.3368
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Impulse Response from AAS 90th
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% 4-1-8. Granger Causality Test for Impulse Response Result

Granger 7]

Granger 7] 8

Granger %

AAS.90th

AAS.90th

AAS.90th

0.008475

AAS.90th 0.005839

AAS.90th
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# 4-1-9. Granger Causality Test for Impulse Response Result

Granger 7] Granger 71 Granger % e * p-value
18 B 8 e
TWS.90th 1 GS.90th i 4.65E-03
TWS.90th 2 GS.90th 2 0.0005703
TWS.90th GS.90th 9 0.005962
TWS.90th EUS.90th 1 4.61E-04
TWS.90th EUS.90th 2 0.0001757
TWS.90th 9 EUS.90th 9 2.20E-07
TWS.90th 1 AAS.90th 1 0.0008621
TWS.90th 2 AAS.90th 2 0.01838
TWS.90th 3 AAS.90th 3 0.001785
TWS.90th 4 AAS.90th 4 0.02837
TWS.90th 5 AAS.90th 5 0.05542
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VAR Testing and Estimation of Different Area Bonds

(% # % 4990 A =30)

Step 1. VAR i3] s #icig iR &2 & -

R VAR T BREWA 40T > BRI 45 B
(;lgt == ()_E;Z} * (;lgt__l - ().].E; * Iqlvflgt__l - ()_()11 * l;l]l;t__l _F ().()77 * [qf413t__1 _F z}.E;ZZ

* TWB;_1 +0.19 * GB;_, + 0.21 x GB;_3 + 0.03 * EUB,_, + 0.16
* GBy_s + 0.11 * EUB,_5
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EUB, = —0.176 * AAB,_, + 0.124 * EUB,_, + 0.714 x EUB,_s

AAB, = 0.495 % AAB,_, + 0.138 * AAB,_, + 0.147 « AAB,_5 — 0.236 * GB,_,
+0.074 * EUB,_4 + 0.142 * AAB,_, + 10.03 * TWB,_, + 0.055
« EUB,_q

TWB; =0.009 x AMB;_; + 0.4« TWB,_; — 0.005 * AMB,_, + 0.186 * TWB;_,
+0.123 xTWB,_ By 4 +0.113 «TWB,_5

Step 2. VAR #-3 ger 7] % B % R

Orthogonal Impulse Response from GB . 90th
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Impulse Response from GB.90th
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* % Ao #F 25 Granger F % B (4o & 4-1-10) o

% 4-1-10. Granger Causality Test for Impulse Response Result

Granger 7] Granger 7] Granger % Granger % o-value
) e )

GB.90th ‘! EUB.90th 1 1.46E-06
GB.90th 2 EUB.90th 2 0.0001931
GB.90th 3 EUB.90th 3 0.003363
GB.90th 4 EUB.90th 4 0.07996
GB.90th 1 AAB.90th 1 0.0002946
GB.90th 2 AAB.90th 2 0.003018
GB.90th AAB.90th
GB.90th 9 AAB.90th 9 0.01315




Orthogonal Impulse Response from AMB_90th
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M ETF 238 ETF § £2cF % P58 {52 L+ % & ETF
2 2P
# 4-1-11. Granger Causality Test for Impulse Response Result
Granger 7] Granger %] Granger & Granger % I
anger - e8P i J ¢ i prvale
AMB.90th 1 GB.90th 1 2.64E-05
AMB.90th 2 GB.90th 2 0.003639
AMB.90th GB.90th 9 0.0009877
AMB.90th EUB.90th 1 0.1025
AMB.90th AAB.90th 1 0.1704
Orthogonal Impulse Response from EUB . 90th
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Bl 4-1-31. VAR #°3] ¢ > % | 7 H-ch4p 3 2 28(Ortho. From EUB 90™ percentile)
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Impulse Response from EUB . 90th
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% 4-1-12. Granger Causality Test for Impulse Response Result

Granger 7] Granger 71 Granger % Granger % I

e P B : 8 B prvalte
EUB.90th 1 GB.90th 1 1.17E-12
EUB.90th 2 GB.90th 2 6.77E-07
EUB.90th GB.90th 2.20E-16
EUB.90th AAB.90th 1.88E-02
EUB.90th 3.10E-03
EUB.90th

Orthogonal Impulse Response from AAB 90th
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Impulse Response from AAB 90th
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# 4-1-13. Granger Causality Test for Impulse Response Result

Granger ] Granger %] o Granger % .
ZEE S e fic

AAB.90th 1 GB.90th 1 2.20E-16

AAB.90th 2 GB.90th 2 1.22E-08

AAB.90th GB.90th 2.70E-08

AAB.90th EUB.90th 0.0036

AAB.90th EUB.90th 0.0501
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LA % ETFO0 A it p S ifa i) B - £ 4-1-14 7 > 4
A ETF § § % 4 90 & et £ § 2 o ETF = 2325
Granger F1% > ¥t 27 % ETF 5 - # Granger F1% B &> H#L ~ % F

ETF 3 % ?z Granger F]% -

# 4-1-14. Granger Causality Test for Impulse Response Result

Granger 7] Granger #] P Granger % o-value
ship i SRR S

TWB.90th 1 GB.90th i 0.0008

TWB.90th 2 GB.90th 2 0.0550

TWB.90th 1 AAB.90th 1 4.05E-04
TWB.90th 2 AAB.90th 2 3.90E-03
TWB.90th .

TWB.90th 9 AAB.90th 9 1.85E-02
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Step 1. VAR #07) e8¢ #ict 822 & 3+

\\\?{r

PRl E e SR

GB, =0.26 % GB,_, — 0.25 * AMB,_, + 0.08 * AAB,_, + 3.67 * TWB,_; + 0.17
% GB,_, + 0.18 x GB,_5 + 0.56 * TWS,_; — 0.036 * AAS,_, + 0.136
% GBy_s + 0.126 * EUB,_s + 0.21 * GS,_g — 0.098 * EUS,_, + 3.48
* TWB,_g + 0.126 * GBpeg—1.73 * AMS,_,

AMB, = —0.02 x AAS,_,

EUBt = _0.166 * AABt_3 + 0.296 * EUSt_3 + 1.776 * TWSt_3 + 0.72 * EUBt—S
+ 0-667 e GSt—6 - 0.314‘ * EUSt_g

AAB, =0.467 x AAB,_, + 3.67 x AMS,_, — 0.37 x AMB,_, + 0.19 » AAB,_,
+0.73 * GS,_, — 0.206 * EUS,_, — 6.98 * TWB,_5 + 0.39 x AMB,_,
+0.11 * AAB,_, + 9.91 * TWB,_, — 0.55 * GS,_, + 0.227 % EUS,_,
—0.353 * AMB,_g, + 0.45 * GS,_g — 3.195 * AMS,_, — 0.218
x EUS,_g + 0.17 * EUS,_, + 0.06 * AAS,_; + 0.1 « EUB,_g — 0.482
% GS,_g +.3.92 % AMS,24 + 0.27 * EUS,_g — 0.06 * AAS,_,

TWB, = 0.008 + AMB,_, + 0.001 *EUB,_; + 0.36 * TWB,_, — 0.005 x AMB,_,
+0.15 * TWB,_, — 0.005 * AMB,_5 + 0.085 * TWB,_; — 0.005
« AMB,_,

GS, = —0.178 * AMB,_, + 0.27 x GS,_, + 0.163 * GS,_, + 0.55 * TWS,_, + 0.03
« EUB,_, — 0.024 * AAS,_, — 0.2 x AMB,_ + 0.25 * GS,_¢
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AMS, = -0.012 x GS;_4 + 0.41 * +0.004 * EUS;_; + 0.276 * AMS,_, + 0.12
* AMS;_3 — 0.002 x EUB;_, — 0.01 * GS;_, + 0.008 * +0.18
* AMS;_5 + 0.01 x AMB;_s — 0.18 x AMS,_¢ + 0.002 * EUB;_,
+ 0.005 x AAB;_; + 0.005 * EUS;_, — 0.009 * GB;_g + 0.002
* EUB;_g + 0.015 * GS;_g + 0.1 * AMS;_g — 0.008 * EUS;_g + 0.038
* TWS;_g +0.002 x EUB;_g — 0.006 x AAB;_q

EUS, = 0.314 * GS,_; + 2.58 x AMSgey#10:306 * EUS,_; + 0.904 « TWS,_,
+ 1.127 *TWS,_, — 5.898 * TWB,_5 + 0:056 * EUB,_, — 0.0567
% AASp_y + 0.365 * GS,_c + 0.983 * TWS,_- +.0.085 = AAB,_
—1.13 x TWS,_,

AAS, =0.279 * AAS,_, — 0.64 *x AMB,_, + 0.919 = GS,_, — 0.333 * EUS,_,
+0.131 * AAS,_, — 0.179 * AAB,_; + 0.253 * EUS,_5 + 2.5
« TWS,_5 + 0.095 * AAS,_, + 0.1 x EUB,_¢ + 0.155 = AAB,_c — 0.17
x AAB,_, + 0.11 * AAS,_,

TWS, = 0.005 % AAS,_, + 0.291 * TWS,_; — 0.009 * AAB,_, + 0.095 * TWS,_,
—0.019 * GB,_, +0.006 * EUB,_, + 0.008 * AAB,_, + 0.205
* TWSt_4 I 0.1 o TWSt-_s + 0.129 * TWSt_g

Step 2. VAR #i23| % #ic Impulse Response(IRF)% Granger ] % B % # P

W A e Rl i XA BTE {7 2R L 342 Granger 7] % B

TRl » £ P R F XA ETF :2(7 2 v 2 Granger 7] % B

o
o
hpas)
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-gu‘\
i
e
—h
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e
I

A ETF i£ {7 = * vt 4+ Granger

Fl% B g0 PRI AR SRR 2 XL HF % o0 Granger F] %k M

o
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Orthogonal Impulse Response from GB.90th
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Bl 4-1-40. VAR #3] ¢ » % ¢ 3 H-eh4p 5 82 485(Ortho. From GB 90™ percentile)
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# 4-1-15. Granger Causality Test for Impulse Response Result

Granger 7] Granger =] Granger % Granger p-value
) #ic ) #ic
GB.90th 1 GS.90th 1 0.0221
GB.90th 2 GS.90th 2 0.3692
GB.90th 1 EUS.90th 1 0.0064
GB.90th 2 EUS.90th 2 0.0575
GB.90th 6 EUS.90th 6 0.0405
GB.90th 7 EUS.90th £ 0.0335
GB.90th 8 EUS.90th 8 0.0424
GB.90th 9 EUS.90th 9 0.1012
GB.90th 1 AAS.90h .. 0.0039
GB.90th 2 AAS.90th 2 0.0464
GB.90th 3 AAS.90th 3 0.2509
GB.90th 1 AAS.90h 1 0.0003
GB.90th 2 AAS.90th 2 0.0086
GB.90th 3 AAS.90th 3 0.0452
GB.90th 4 AAS.90th 3 0.1891

4ol 4-1-40 2 4-1-41> >3k ETF § % § £ 90 4 = #cst e
eI 0 2T GF X ETF $4 2
» EEOY XL 3] ETF 3

% % £ 4] ETF %

2§y =~ % ETF 5 fat @5 > i 2% 4-1-15
i & ETF ¥ 3 = # Granger F] % £ 58
g~ 8~ - B2 A~y o Granger Fl %k RS H I

= ¥ Granger 7] % 8258 -

4o lF] 4-1-42 242143 BT E W BTE B # £ 90 4 = eyt >
vhat @ > ¢ _Granger F) % & ip| &

FEAETF #w%mE 32 &~ %% EF ETF = 202

.\H

95 BOMRE & % R OL ETF 355 &
—JF:] ’ }?Iﬂ_‘_}_ 4!
3 Granger F1% B % > ¥ ¥ 270 £ 3] ETF 7 & »% Granger F] % B %

(4r% 4-1-16) -
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Orthogonal Impulse Response from AMEB . 90th
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# 4-1-16. Granger Causality Test for Impulse Response Result

Granger 7] Granger =] Granger % Granger |

e 8 fic J i) i prvale
AMB.90th 1 GS.90th 1 0.0000
AMB.90th 2 GS.90th 2 0.0000
AMB.90th GS.90th 0.0000
AMB.90th EUS.90th 0.1850
AMB.90th AAS.90th 0.2624

Orthogonal Impulse Response from EUB. 90th
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Bl 4-1-44. VAR £5-3] % > 7 [ B Hrengp 3
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10

Impulse Response from EUB 90th
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#. 4-1-17. Granger Causality Test for Impulse Response Result

Granger %] Granger =] Granger % o p-value
g e 8
EUB.90th 1 TWS.90th 1 0.0066
EUB.90th % TWS.90th 2 0.0797
EUB.90th 2 AAS.90th 2 0.0265
EUB.90th 3 AAS.90th 3 0.0520
EUB.90th 5 AAS.90th 5 0.0257
EUB.90th 6 AAS.90th 6 0.0251
EUB.90th 7 AAS.90th T 0.0564
EUB.90th 4 EUS.90th 4 0.0221
EUB.90th 5 EUS.90th 5 0.0001
EUB.90th 6 EUS.90th 6 0.0000
EUB.90th 7 EUS.90th 7 0.0000
EUB.90th 8 EUS.90th 8 0.0000
EUB.90th 9 EUS.90th 9 0.0000

4ol 4-1-46 2 4-1-47 > S BRI~ % # % ETF % 2 & ETF

255 FOLE ETF 494 ihat 88 > 244 4-1-18 L BRE < % 4

167
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Orthogonal Impulse Response from AAB 90th
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# 4-1-18. Granger Causality Test for Impulse Response Result

Granger 7] Granger ] Granger % Granger I

ger - 3 #ic J s #ic prvale
AAB.90th 1 EUS.90th 1 0.0034
AAB.90th 4 EUS.90th 4 0.0358
AAB.90th 7 EUS.90th 7 0.0273
AAB.90th 8 EUS.90th 8 0.0380
AAB.90th 9 EUS.90th 9 0.0309
AAB.90th 1 AAS.90th L 0.0014
AAB.90th 2 AAS.90th 2 0.0162
AAB.90th 9 AAS.90th 9 0.0051
AAB.90th 1 TWS.90th 1 0.0052
AAB.90th 2 TWS.90th 2 0.0499
AAB.90th 3 TWS.90th 3 0.1694

Orthogonal Impulse Response from TWB.90th
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Impulse Response from TWB.90th
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# 4-1-19. Granger Causality Test for Impulse Response Result

Granger 7] Granger 7] — Granger % e
crdlp e 18 fic

TWB.90th 1 GS.90th 1 0.5067

TWB.90th 1 EUS.90th 1 0.6952

TWB.90th 1 AAS.90th 1 0.0444

TWB.90th 2 AAS.90th 2 0.0503
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Qrthogonal Impulse Response from GS.90th
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# 4-1-20. Granger Causality Test for Impulse Response Result

Granger 7] Granger =] Granger % Granger p-value
) #ic ) #ic

GS.90th 1 GB.90th 1 0.0001409
GS.90th 2 GB.90th 2 0.01824
GS.90th 3 GB.90th 3 0.1302
GS.90th 1 AMB.90th 1 0.5261
GS.90th 1 AAB.90th 1 7.66E-05
GS.90th 2 AAB.90th 2 0.0001102
GS.90th 9 AAB.90th 9 9.03E-06
GS.90th 2 TWB.90th . 1.12E-06
GS.90th TWB.90th 9.24E-06
GS.90th 9 TWB.90th 9 9.03E-06

B 4-1-50 2 4-1-51 &m » & 27 £ 4] ETF § % § £ 90 &

EAC L B JHEHE X LS RF S 2IFEE  E NG
% ETF #%7 # LR e jd 4-1-20 e 5 2] 0 2 & 7 Granger F]% B ik
54 2R fed R X LA @ Xfea Wndd G % ETF -
Orthogonal Impulse Response from AMS Q0th

o oo e %

& s - “ —- g =3 Tl

g = —~ 8 = P L EXE TSR ST P e PN LT a

‘:1:‘ -G =

§ o re———— - § - = e S LA o

g @ _ -

R = — & | S o oR TS

§ T g

] 4-1-52. VAR #-3] ¢

v A e B Hregp 3
172

-]
a8 % Boolstrap 1, 100 runs

#% %(Ortho. From AMS 90 percentile)




Impulse Response from AMS 90th
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% 4-1-21. Granger Causality Test for Impulse Response Result

Granger 7] N Granger % Granger p-value
&) e s fic
AMS.90th g EUB.90th 1 5.25E-14
AMS.90th 2 EUB.90th 2 3.38E-12
AMS.90th 3 EUB.90th 3 2.52E-08
AMS.90th 4 EUB.90th 4 1.13E-04
AMS.90th 5 EUB.90th 5 8.20E-01
AMS.90th Z AAB.90th 2 0.0147
AMS.90th 3 AAB.90th 3 0.002775
AMS.90th 4 AAB.90th 4 0.00176
AMS.90th 9 AAB.90th 0.0002874
AMS.90th 1 TWB.90th 0.1009
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# 4-1-22. Granger Causality Test for Impulse Response Result

Granger 7] Granger =] Granger % Granger p-value
) #ic ) #ic

EUS.90th 1 EUB.90th 1 3.09E-15
EUS.90th 2 EUB.90th 2 2.82E-01
EUS.90th 3 EUB.90th 3 8.32E-08
EUS.90th 4 EUB.90th 4 2.96E-04
EUS.90th 5 EUB.90th 5 2.48E-02
EUS.90th 6 EUB.90th 6 8.97E-02
EUS.90th 1 AAB.90th 1 0.01015
EUS.90th 6 AAB.90th 6 0.02659
EUS.90th 7 AAB.90th 7 0.01099
EUS.90th 8 AAB.90th 8 0.01218
EUS.90th 9 AAB.90th 9 0.000145
EUS.90th 2 TWB.90th 2 0.0384
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Impulse Response from AAS.90th
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# 4-1-23. Granger Causality Test for Impulse Response Result

Granger 7] Granger 7] Granger * Granger % Y
ERLE 'S 18) fic
AAS.90th % EUB.90th 1 0.02759
AAS.90th 2 EUB.90th 2 0.001457
AAS.90th 3 EUB.90th 3 0.006241
AAS.90th 4 EUB.90th 4 0.02343
AAS.90th 5 EUB.90th 5 0.08004
AAS.90th 1 AAB.90th 1 0.6804
AAS.90th 5 TWB.90th 5 0.0207
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Orthagonal Impulse Response from TWS 90th
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# 4-1-24. Granger Causality Test for Impulse Response Result

Granger 7] Granger =] Granger % Granger p-value
) #ic ) #ic
TWS.90th 1 AMB.90th 1 0.5637
TWS.90th 1 GB.90th 1 0.0496
TWS.90th 2 GB.90th 2 0.3409
TWS.90th 1 TWB.90th 1 0.07083
TWS.90th 3 AAB.90th 3 0.02741
TWS.90th 4 AAB.90th 4 0.001549
TWS.90th 5 AAB.90th 5 0.003505
TWS.90th 6 AAB.90th 6 0.004153
TWS.90th 7 AAB.90th 7 0.008925
TWS.90th 8 AAB.90th 8 0.007844
TWS.90th 9 AAB.90th 9 0.006811
TWS.90th 1 EUB.90th 1 0.0004832
TWS.90th 2 EUB.90th 2 0.00592
TWS.90th 3 EUB.90th 3 0.007296
TWS.90th 4 EUB.90th 4 0.03582
TWS.90th 5 EUB.90th 5 0.1343
JE B 4-1-58 2 4-1-59 1 > ji&k @R E 4| ETFE § v% 1'% % 90
fds s 0 HEMILE s % ETF 2 & £ R E - & % 7] ETF

A’\

*R

P

4 An§ vhat eF ok 4104 drig o 4 AR E Y ETF § § % £ 90 4
o f v i n~§u%P

% % ETF 3 %

.:P[’S“J

ETF %

3 % - &1 % w8 Granger F] % B % o

7 & A I L4 T {o Granger F1 ¥ M %43 B 27 o
R R N iy SRR 3 - & 2]

RS B

%A g

=3

z_ fF 5 Granger F]% B % o

178

LTSRS

7 Granger F1% B 0% #4; =

¥

= Jp3 % 4 #en Granger F % B % 0 ¥Ec F ¥ ETF

» Granger %] % B
S S S



B> ETF che Bipik > R A~ EF A 1% B~ AE2G 5T H)
PR AW REE RN R K LR & HARIT AN 2 T
Hu gttt 2 L p ML EFAY EHFFDAFLHFLE LD 57
T ARG ERE R EALTHIEERD LT HEE PG
R RMAER
PR AT RS E R R AR

‘EE!
N
N

E 0] L aadeiadii 1 5 B3 b e A

—_‘

*’m}}

R S R R

%k%#%%ﬁ?’?%ﬁ%é%i 4 A4 ETF A e A
PRk FA LI EG T LB E A B o Ff A
@%%?ﬁﬁ’%ﬁ%lkﬁ%éﬁﬁmﬁf%§’ﬁﬁﬁ@ﬁ%%
R e P UGS R TR HT IR - o
2 M E RSO T A ng tn g AR

MAERLZAM KS-&PE g B AY ¥R 2R E A ETF
frfh ¥ 4] ETF % & % £ & Granger ¥ % B ¢ > 4 %% L 3] ETF
A AF XA ETF 8023 Pl %M e w485 53] ETF #4 %%
LA ETF R 5 &4 % - # 3| % = # v Granger F] % B2 (40 % 4-2-1 2
42-2) tibaE AT Y o BIA S A E 5 A ETF fod % £ )

179



ETF @t 323 B~ 4p 3 vhat e - R % § % £ 3] ETF 7 4
TEERF T2 % ¢ HFF DG XA ETF 9 % > & 2 7% R (4r R 4-2-

:",f’%% = MILE S RE o R R AT R F A RAE
7

Orthogonal Impulse Response from TWE 90th

P
= -
o
o
[ [p—
= N
- o — \
§ \\\ AN
w > e . / \, =
= ., \ A AN
= / N
. \/
L]
(=] - e ————
Lo}
.
b=
! T T T T T
2 4 8 8 10

95 % Bootstrap Cl, 100 runs

] 4-2-1. Tmpulse Response, <4 4 f % 3] ETF ¥4 3% & 4] ETF(} § § £ 90 4 i)

Orthogonal Impulse Response from TWS . 90th

0.004

"M
-

000

Fu]
o5

1
=

0.000

n
4

400

I I I | I
2 A (5] 8 10

95 % Bootstrap Cl, 100 runs

¥l 4-2-2. Impulse Response, &% 4% & 4] ETF 7| 4 % % 3] ETF(} \% B £ 90 & k)
180



% 42-1. 4%

& Al ETF 4 % % % 4] ETF ¢ Granger F1% B (2 RI(F § § £ 90 » =)

Granger 7] Granger =] Granger % Granger p-value
e i e i
TWS.90th 1 TWB.90th 1 0.07083
TWS.90th 2 TWB.90th 2 0.4915
TWS.90th 3 TWB.90th 3 0.8486
TWS.90th 4 TWB.90th 4 0.8744
TWS.90th 5 TWB.90th 5 0.9561
TWS.90th 6 TWB.90th 6 0.9221
TWS.90th 7 TWB.90th YA 0.9661
TWS.90th 8 TWB.90th 8 0.5162
TWS.90th 9 TWB.90th 9 0.5903
% 4-2-2. 44§ % 4] ETF $ 4 8% £ 3] ETF ¢ Granger 1% M %4&PI(F # § £ 90 » =#k)
Granger 7] Granger = Granger % SlaneeLs p-value
ZRE 'S ) e

TWB.90th 1 TWS.90th 1 0.00003285
TWB.90th 2 TWS.90th 2 0.004522
TWB.90th 3 TWS.90th 3 0.02865
TWB.90th 4 TWS.90th 4 0.1087
TWB.90th 5 TWS.90th 5 0.1323
TWB.90th 6 TWS.90th 6 0.2223
TWB.90th 7 TWS.90th 7 0.2487
TWB.90th 8 TWS.90th 8 0.3047
TWB.90th 9 TWS.90th 9 0.3169
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CUSIRER L ¥ e
# B 3gAl 7 5 ETF # H-agp 3 B2 58

Spid 1o 13 B BF % B £ 90 A ik VAR R ¥t E R ()

Variable Estimate | Std. Error | tvalue | Pr(>Jt]) | Sig.
GOV.90th.L1 0.150016 | 0.040477 3.706 | 0.0002 | ***
1G.90th.L1 0.049241 | 0.022849 2.155 |0.0315| *
HY.90th.L1 0.068561 | 0.128202 0.535 0.593
HB.90th.L1 0.00117 | 0.008173 0.143 .| 0.8862
GOV.90th.L2 0.154767 | 0.040777 3.795 1'0.0002 | ***
1G.90th.L2 -0.040552 | 0.024673 | -1.644 | 0.1007
HY.90th.L2 -0.03976 0.13755 -0.289 | 0.7726
HB.90th.L.2 0.026502 | 0.00902 2.938 | 0.0034 | **
GOV.90th.L3 0.151888 | 0.041167 3.69 |0.0002 | ***
1G.90th.L3 -0.030696 | 0.024798 | -1.238 | 0.2162
HY.90th.L3 0.051231 | 0.139695 0.367 | 0.7139
HB.90th.L3 -0.01143 | 0.009103 | -1.256 | 0.2097
GOV.90th.L4 0.040928 | 0.041732 0.981 |0.3271
1G.90th.L4 0.062436 | 0.025028 2495 |0.0128 | *
HY.90th.L4 0.189021 | 0.141375 1.337 |0.1817
HB.90th.L4 -0.012615 | 0.009198 | -1.371 | 0.1707
GOV.90th.L5 0.074899 | 0.042036 1.782 |0.0752
1G.90th.L5 -0.010678 | 0.024862 | -0.429 | 0.6677
HY.90th.L5 0.002792 | 0.141483 0.02 |0.9843
HB.90th.L5 0.010483 | 0.009358 1.12 0.263
GOV.90th.L6 0.005219 | 0.041787 0.125 | 0.9006
1G.90th.L6 0.016317 0.0244 0.669 | 0.5039
HY.90th.L6 -0.137525 | 0.143224 -0.96 | 0.3373
HB.90th.L6 0.016771 | 0.009376 1.789 | 0.0741
GOV.90th.L7 -0.050578 | 0.041345 | -1.223 | 0.2216
1G.90th.L7 0.005062 | 0.024302 0.208 | 0.8351
HY.90th.L7 -0.092466 | 0.141272 | -0.655 | 0.513
HB.90th.L7 -0.01419 | 0.009257 | -1.533 | 0.1257
GOV.90th.L8 0.106456 | 0.040842 2.607 |0.0093 | **
1G.90th.L8 -0.040883 | 0.024376 | -1.677 | 0.094
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HY.90th.L8 0.02854 0.138152 0.207 | 0.8364
HB.90th.L8 -0.001555 | 0.009161 -0.17 | 0.8653
GOV.90th.L9 0.035111 | 0.040599 0.865 | 0.3874
1G.90th.L9 0.007956 | 0.022778 0.349 0.727
HY.90th.L9 -0.003634 | 0.125638 | -0.029 | 0.9769
HB.90th.L9 0.010771 | 0.008346 1.29 0.1973

0 “***>0.001 “**>0.01 “*>0.05 0.1 °* 1
Residual standard error: 0.6806 on 685 degrees of freedom
Multiple R-Squared: 0.9557, Adjusted R-squared: 0.9533
F-statistic: 410.2 on 36 and 685.DE; " p-value: <2.2¢-16

Signif. codes:

12 95% 15w AR IE K R 0 JE 2 S Fotest Bicdy 0 o AR EL S

e T F F AE NP VAR B ARl

GOV, = 0.15%GOV,_, + 0.05 * IG,_, + 0.15 x GOV,_, + 0.03
HB,_, + 0.15 x GOV,_5 + 0.06 * IG,_, + 0.11 x HB,_,

i A 1-2.7 % HF % £ 90 A i VAR ®iic  #E R (1)

Variable Estimate | Std. Error | tvalue | Pr(>[t]) | Sig.
GOV.90th.L1| -0.059453 | 0.073434 -0.81 0.4184
IG.90th.L1 | 0.456992 | 0.041454 | 11.024 | <2e-16 | ***
HY.90th.L1 | 0.204253 | 0.232588 0.878 0.3802
HB.90th.L1 | 0.018437 | 0.014828 1.243 0.2142
GOV.90th.L2 | 0.087926 | 0.073978 1.189 0.235
1G.90th.L2 | 0.098072 | 0.044762 2.191 0.0288 &
HY.90th.L2 | -0.123708 | 0.249547 -0.496 | 0.6202
HB.90th.L2 |~ 0.02214 0.016363 1.353 0.1765
GOV.90th.L3| 0.098948 | 0.074687 1.325 0.1857
1G.90th.L3 | 0.050132 0.04499 1.114 0.2655
HY.90th.L3 | -0.122102 | 0.253438 -0.482 0.6301
HB.90th.L3 | 0.034001 | 0.016514 2.059 0.0399 *
GOV.90th.L4 | 0.129095 | 0.075711 1.705 0.0886
1G.90th.L4 | 0.078594 | 0.045407 1.731 0.0839
HY.90th.L4 | -0.405478 | 0.256486 -1.581 | 0.1144
HB.90th.L4 | -0.090928 | 0.016687 -5.449 |7.07E-08 | ***
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GOV.90th.L5| 0.09462 0.076263 1.241 0.2151
1G.90th.L5 | 0.085814 | 0.045105 1.903 0.0575 .
HY.90th.L5 | 0.552317 | 0.256682 2.152 0.0318 *
HB.90th.L5 | 0.020318 | 0.016977 1.197 0.2318

GOV.90th.L6 | -0.082277 | 0.075812 -1.085 0.2782
1G.90th.L6 | 0.026549 | 0.044267 0.6 0.5489
HY.90th.L6 | -0.144004 | 0.25984 -0.554 0.5796
HB.90th.L6 | 0.027106 | 0.017011 1.593 0.1115

GOV.90th.L7 | -0.141515 | 0.075009 -1.887 0.0596
1G.90th.L7 | 0.079721 | _0:044089 1.808 0.071
HY.90th.L7 | -0.199269 0.2563 -0.777 0.4371
HB.90th.L7 | -0.008429 | 0.016794 -0.502 0.6159

GOV.90th.L8 | -0.027986 | 0.074097 -0.378 0.7058
1G.90th.L8 | -0.053257 | 0.044223 -1.204 0.2289
HY.90th.L8 | 0.498594 | 0.250639 1.989 0.0471 *
HB.90th.L8 | -0.02277 0.01662 -1.37 0.1711

GOV.90th.L9 | -0.035253 | 0.073655 -0.479 0.6324
1G.90th.L9 | 0.066233 | 0.041324 1.603 0.1094
HY.90th.L9 | 0.004665 | 0.227937 0.02 0.9837
HB.90th.L9 | 0.006808 | 0.015142 0.45 0.6532

Signif. codes: 0 “***20.001 “**0.01 ‘*0.05 “.>0.1 “* 1

Residual standard error: 1.235 on 685 degrees of freedom

Multiple R-Squared: 0.9624, Adjusted R-squared: 0.9605

F-statistic: 487.6 on 36 and 685 DE, p-value: < 2.2e-16

12 95% i5 s ok I Sl 3F e Sh e o ji e {6 F-test dicdp o 4 425N E S

e T A A 9 VAR B g

1G, =046%1G,_1 +0.1%1G,_, +0.03*HB;_3—0.09 * HB;_,
+ 0.55 x HY;_5 + 0.5 * HY; _g

Yiek A 1-3.% BB R ?1 [ % 90 » =8, VAR ##ciz 25 H (1)
Variable Estimate | Std. Error | tvalue Pr(>|t|) Sig.
GOV.90th.L1| 0.016603 | 0.0119482 1.39 0.16511
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1G.90th.L1 | -0.0074739 | 0.0067448 | -1.108 | 0.26821
HY.90th.L1 | 0.4130585 | 0.0378437 | 10.915 | <2e-16 folake
HB.90th.L1 | -0.006517 | 0.0024126 | -2.701 | 0.00708 e

GOV.90th.L2 | -0.0017129 | 0.0120368 | -0.142 | 0.88688

1G.90th.L2 | 0.0006207 | 0.0072831 | 0.085 | 0.93211
HY.90th.L2 | 0.2128124 | 0.0406031 | 5.241 |2.13E-07| ***
HB.90th.L2 | -0.0020158 | 0.0026624 | -0.757 | 0.44923

GOV.90th.L3| 0.0197589 | 0.0121521 | 1.626 | 0.10442

1G.90th.L3 | -0.0044966 | 0.0073202 | -0.614 | 0.53924
HY.90th.L3 | 0.1635293 | .0:041236 3.966,. | 8.09E-05| ***
HB.90th.L3 | -0.0007238 | 0.002687 -0.269 | 0.78772

GOV.90th.L4 | -0.0160893 | 0.0123188 | -1.306 .0.19196

1G.90th.L4 | 0.0170289 | 0.007388 2.305 | 0.02147 *
HY.90th.L4 | 0.0244929 | 0.0417321 | 0.587 | 0.55746
HB.90th.L4 | -0.0032528 | 0.0027151 | -1.198 | 0.23132

GOV.90th.L5 | -0.0057114 | 0.0124086 -0.46 0.64546

1G.90th.L5 | 0.0014135 | 0.0073389 | 0.193 | 0.84733
HY.90th.L5 | 0.0774781 | 0.0417638 | 1.855 0.064 .
HB.90th.L5 | 0.0057001 | 0.0027623 | 2.064 | 0.03944 *

GOV.90th.L6 | -0.011143 | 0.012335 -0.903 | 0.36665

1G.90th.L6 | -0.0061862 | 0.0072025 | -0.859 0.3907
HY.90th.L6 | 0.0097767 | 0.0422778 | - 0.231 | 0.81719
HB.90th.L6 | 0.0086901 | 0.0027677'| 1.333 | 0.18289

GOV.90th.L7 | -0.0198146 | 0.0122044 | -1.624 | 0.10493

1G.90th.L7 | 0.0179777 10.0071736 | 2.506 | 0.01244 *
HY.90th.L7 | -0.0330379 | 0.0417017 | -0.792 | 0.42849
HB.90th.L7 | -0.0038923 | 0.0027325 | -1.424 | 0.15477

GOV.90th.L8 | 0.0010918 | 0.0120561 | .0.091 | 0.92787

1G.90th.L8 | -0.0012637 | 0.0071954 | -0.176 | 0.86064
HY.90th.L8 | 0.1138595 | 0.0407807 | 2.792 | 0.00538 **
HB.90th.L8 | 0.008658 | 0.0027042 | 3.202 | 0.00143 **

GOV.90th.L9 | -0.0234613 | 0.0119842 | -1.958 | 0.05067

1G.90th.L9 | -0.0115684 | 0.0067236 | -1.721 | 0.08578 .
HY.90th.L9 | -0.0906892 | 0.0370868 | -2.445 | 0.01472 *
HB.90th.L9 | 0.003971 | 0.0024638 | 1.612 | 0.10747

Signif. codes:

0 “***20.001 “**>0.01 “*>0.05 0.1 ** 1

Residual standard error: 0.2009 on 685 degrees of freedom




Multiple R-Squared: 0.958, Adjusted R-squared: 0.9558
F-statistic: 433.6 on 36 and 685 DF, p-value: <2.2e-16
12 95% % ok B SGE 8 R B0 J8 4 18 Fotest Bicdy 0 v A2 L8

e T F_FAE N VAR B oA

HYt == 0.4‘1 * HYt—l - 0.01 * HBt—l + 0.21 * HYt—Z + 0.16 * HYt—3
+0.02%1G;_, + 0.01 *x HB;_5 + 0.02 x [G,_, + 0.11

x HY,_g + 0.01 * HB,_g — 0.09 * HY,_,

gk 1-4.% BB 3R B £ 90 A i VAR RiERFEER (V)

Variable Estimate | Std. Error | tvalue | Pr(>[t) | Sig.
GOV.90th.L1 0.138128 | 0.194418 0.71 |0.47766
1G.90th.L1 0.341659 0.10975 3.113 |0.00193 | **
HY.90th.L1 -0.774819 | 0.615784 -1.258 | 0.20873
HB.90th.L1 0.465351 | 0.039258 | 11.854 | <2e-16 | ***
GOV.90th.L2 | -0.127268 | 0.19586 -0.65 | 0.51605
1G.90th.L2 -0.04069 | 0.118508 | -0.343 |[0.73144
HY.90th.L2 1.01688 | 0.660684 1539 |0.12423
HB.90th.L2 0.197519 | 0.043323 4559 |6.08E-06 ***
GOV.90th.L3 -0.34827 | 0.197736 | -1.761 |0.07864
1G.90th.L3 0.410362 | 0.119112 3.445 |0.00061 | ***
HY.90th.L3 0.590198 | 0.670984 0.88 |0.37938
HB.90th.L3 0.136524 | 0.043722 3.123 10.00187 | **
GOV.90th.L4 | 0.565437 | 0.200448 2.821 |0.00493 | **
1G.90th.L4 -0.060825 | 0.120215 | -0.506 |0.61304
HY.90th.L4 -0.571477 | 0.679055 -0.842 | 0.40032
HB.90th.L4 -0.030396 | 0.04418 -0.688 | 0.49168
GOV.90th.L5 | -0.038369 | 0.201909 -0.19 | 0.84934
1G.90th.L5 -0.133162 | 0.119417 -1.115 0.2652
HY.90th.L5 -1.575687 | 0.679572 | -2.319 |0.02071| *
HB.90th.L5 0.076279 | 0.044947 1.697 | 0.09014
GOV.90th.L6 | -0.160942 | 0.200713 | -0.802 | 0.42292
1G.90th.L6 -0.157374 | 0.117198 -1.343 | 0.17978
HY.90th.L6 0.550464 | 0.687935 0.8 0.42389
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HB.90th.L6 0.072319 | 0.045036 1.606 | 0.10878
GOV.90th.L7 | -0.390636 | 0.198588 | -1.967 |0.04958 | *
1G.90th.L7 0.117078 | 0.116728 1.003 |0.31621
HY.90th.L7 1.910636 | 0.678561 2.816 |0.00501 | **
HB.90th.L7 0.013699 | 0.044462 0.308 0.7581
GOV.90th.L8 0.300811 | 0.196174 1.533 | 0.12564
1G.90th.L8 -0.185323 | 0.117083 | -1.583 | 0.11392
HY.90th.L8 -0.669144 | 0.663574 | -1.008 | 0.31362
HB.90th.L8 -0.004537 | 0.044002 | -0.103 | 0.9179
GOV.90th.L9 0.165671.4+0.195005 0.85 0.39586
1G.90th.L9 -0.336063 | 0.109406 | -3.072 |0.00221 | **
HY.90th.L9 -0.324372 | 0.603469 | -0.538 | 0.59109
HB.90th.L9 0.064575 0.04009 1.611 | 0.1077

0 “**%20.001 “**0.01 “**0.05°°0.1 “*1
Residual standard error: 3.269 on 685 degrees of freedom
Multiple R-Squared: 0.9906, Adjusted R-squared: 0.9901
2004 on 36 and 685 DF, p-value: <2.2e-16

Signif. codes:

F-statistic:

12 95%15 ok K E 4B il 82 f5 Fotest #icdp 0 v 42N E_ S

Weno T P AE I VAR B A5l

HB, =0.34+IG, 1+ 047 % HBy_y + 0.2 % HB;_, + 0.41 % IG,_5
+0.14% HB,_5 + 0.57 * GOV,_, — 1.58 * HY,_. — 0.39
* GOVt_7 + 1.91 + HYt_7 N 0.34 * y34IGt_9

7 F R B LA ETF 3 Hehp 3 3448

7 B

ik 1-5.3 b HBOLE A ETF 5 5§ § § £ 90 & = #c VAR $ ¥ 3+ &5 #

@)
Variable Estimate Std. Error t value Pr(>[t)) Sig.
GS.90th.L1 0.186154 0.051231 3.634 0.0003 ikl
AMS.90th.L1 | -0.176824 0.533233 -0.332 0.74029
EUS.90th.L1 | 0.066566 0.024467 2.721 0.00669 *x
AAS.90th.L1 | 0.005563 0.009968 0.558 0.57701
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TWS.90th.L1 | 0.249907 0.202939 1.231 0.2186
GS.90th.L2 0.081458 0.052111 1.563 0.11849
AMS.90th.L2 | 0.046913 0.610703 0.077 0.93879
EUS.90th.L2 0.02448 0.025545 0.958 0.33825
AAS.90th.L2 0.0069 0.010396 0.664 0.50715
TWS.90th.L2 | 0.641797 0.212789 3.016 0.00266 **
GS.90th.L3 0.035714 0.052288 0.683 0.49483
AMS.90th.L3 | 0.071842 0.625255 0.115 0.90856
EUS.90th.L3 | 0.044557 0.02532 1.76 0.07891
AAS.90th.L3 | 0.001023 0.010379 0.099 0.92151
TWS.90th.L3 | 0.011443 0.215394 0.053 0.95765
GS.90th.L4 0.133821 0.051906 2:578 0.01015 *
AMS.90th.L4 | -1.021086 0.619001 -1.65 0.0995
EUS.90th.L4 | -0.014119 0.025422 -0.555 0.57881
AAS.90th.L4 | -0.024721 0.010384 -2.381 0.01756 *
TWS.90th.L4 | 0.256707 0.224346 1.144 0.25294
GS.90th.L5 0.160026 0.052072 3.073 0.00221 **
AMS.90th.L5 | 0.291148 0.61471 0.474 0.63592
EUS.90th.L5 | 0.006059 0.025434 0.238 0.81177
AAS.90th.L5 | 0.005496 0.01045 0.526 0.5991
TWS.90th.L5 | 0.091205 0.228465 0.399 0.68987
GS.90th.L6 0.022186 0.052376 0.424 0.67201
AMS.90th.L6 | 0.052395 0.612043 0.086 0.93181
EUS.90th.L6 | 0.015564 0.025521 0.61 0.54216
AAS.90th.L6 | 0.001557 0.010506 0.148 0.88224
TWS.90th.L6 | 0.062232 0.23011 0.27 0.7869
GS.90th.L7 -0.010599 0.052391 -0.202 0.83974
AMS.90th.L7 | 0.266052 0.613348 0.434 0.6646
EUS.90th.L7" | 0.021485 0.025403 0.846 0.39799
AAS.90th.L7 | -0.016019 0.010498 -1.526 0.12751
TWS.90th.L7 | -0.211603 0.228351 -0.927 0.35444
GS.90th.L8 0.006259 0.052509 0.119 0.90516
AMS.90th.L8 | 0.867674 0.606337 1.431 0.1529
EUS.90th.L8 | -0.016018 0.025587 -0.626 0.53152
AAS.90th.L8 0.01684 0.010475 1.608 0.1084
TWS.90th.L8 | -0.160058 0.224625 -0.713 0.47637
GS.90th.L9 0.006111 0.052682 0.116 0.90768
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AMS.90th.L9 | 0.019934 0.606878 0.033 0.97381
EUS.90th.L9 | 0.008602 0.025803 0.333 0.73897
AAS.90th.L9 | 0.004244 0.010448 0.406 0.68476
TWS.90th.L9 | -0.108574 0.225988 -0.48 0.63107
GS.90th.L10 | 0.036637 0.052113 0.703 0.48229
AMS.90th.L10 | -0.048209 0.588804 -0.082 0.93477
EUS.90th.L10 | -0.028613 0.025634 -1.116 0.26474
AAS.90th.L10 | -0.003509 0.010439 -0.336 0.73688
TWS.90th.L10 | 0.056752 0.225108 0.252 0.80103
GS.90th.L11 | -0.006596 0.051571 -0.128 0.89827
AMS.90th.L11 | -0.092825 0.51005 -0.182 0.85564
EUS.90th.L11 | -0.022724 0.024194 =0:939 0.34796
AAS.90th.L11 | 0.020597 0.010032 2.053 0.04044 *
TWS.90th.L11 | -0.369075 0.217363 -1.698 0.08998

Signif. codes:

0 “***>0.001 “**20.01 “**0.05 0.1 °’1

Residual standard error: 0.8766 on 664 degrees of freedom
Multiple R-Squared: 0.9804,
F-statistic: 602.7 on 55 and 664 DF, p-value: <2.2e-16

Adjusted R-squared: 0.9787

12 95%15 v ok 2 RGE B S i 0 8 (6 F-test dicdy 0 o AR5V ALE

eno 11Tk 2E 4 VAR 2 AR

GS, =0.19 * GS,_, + 0.07 * EUS,_, + 0.64 x TWS, _, + 0.13  GS,_, — 0.02

x AAS,_4 + 0.16 * GS,_s + 0.02 * AAS,_,,

ek & 1- 6.7 B R ALE A ETF 7 3-§ ‘; i A 90 4~ i=dc VAR iz &1 E %
(1)
Variable Estimate Std. Error t value Pr(>[t)) Sig.
GS.90th.L1 | -0.010510 | 0.003668 | -2.866000 | 0.004294 *x
AMS.90th.L1 | 0.539600 0.038180 | 14.134000 | <2e-16 falalel
EUS.90th.L1 | 0.005213 0.001752 2.976000 | 0.003031 *x
AAS.90th.L1 | 0.000849 0.000714 1.190000 | 0.234471
TWS.90th.L1 | -0.009046 | 0.014530 | -0.623000 | 0.533774
GS.90th.L2 | -0.004047 | 0.003731 | -1.085000 | 0.278443
AMS.90th.L2 | 0.268400 0.043720 6.138000 | 0.000000 | ***
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EUS.90th.L2 | -0.000378 | 0.001829 | -0.207000 | 0.836388
AAS.90th.L2 | 0.000118 0.000744 0.158000 | 0.874493
TWS.90th.L2 | -0.012050 | 0.015240 | -0.791000 | 0.429353
GS.90th.L3 | -0.001675 | 0.003744 | -0.447000 | 0.654793
AMS.90th.L3 | 0.129400 0.044770 2.890000 | 0.003972 **
EUS.90th.L3 | 0.000067 0.001813 0.037000 | 0.970352
AAS.90th.L3 | -0.000327 | 0.000743 | -0.440000 | 0.659749
TWS.90th.L3 | 0.009566 0.015420 0.620000 | 0.535266
GS.90th.L4 | -0.006792 | 0.003716 | -1.828000 | 0.068044
AMS.90th.L.4 | -0.080810 | ..0:044320 | -1.823000 | 0.068684
EUS.90th.L4 | 0.006979 0.001820 3.834000 | 0.000138 el
AAS.90th.L4 | -0.000826 | 0.000743 | -1.111000.| 0.266888
TWS.90th.L4 | -0.017000 | 0.016060 | -1.058000 | 0.290253
GS.90th.L5 | -0.000426 | 0.003728 | -0.114000 | 0.909013
AMS.90th.L5 | 0.213100 0.044010 4.842000 | 0.000002 el
EUS.90th.L5 | 0.000203 0.001821 0.111000 | 0.911346
AAS.90th.L5 | 0.002109 0.000748 2.819000 | 0.004956 e
TWS.90th.L5 | -0.029710 | 0.016360 | -1.816000 | 0.069776
GS.90th.L6 | 0.007144 0.003750 1.905000 | 0.057207
AMS.90th.L6 | -0.210100 | 0.043820 | -4.796000 | 0.000002 el
EUS.90th.L6 | -0.002752 | 0.001827 | -1.506000 | 0.132579
AAS.90th.L6 | 0.001009 0.000752 1.342000 | 0.180107
TWS.90th.L6 | 0.017160 0.016480 1.042000 | 0.297906
GS.90th.L7 | 0.003930 0.003751 1.048000 | 0.295152
AMS.90th.L7 | -0.072990 | 0.043910 | -1.662000 | 0.096947 .
EUS.90th.L7 | 0.004592 0.001819 2.525000 | 0.011810 *
AAS.90th.L7 | 0.000045 0.000752 0.060000 | 0.951823
TWS.90th.L7 | -0.011580 | 0.016350 | -0.708000 | 0.479007
GS.90th.L8 | 0.009220 0.003760 2.452000 | 0.014446 *
AMS.90th.L8 | 0.133200 0.043410 3.069000 | 0.002233 **
EUS.90th.L8 | -0.007643 | 0.001832 | -4.172000 | 0.000034 falekal
AAS.90th.L8 | -0.000200 | 0.000750 | -0.267000 | 0.789392
TWS.90th.L8 | 0.032870 0.016080 2.044000 | 0.041361 *
GS.90th.L9 | 0.005427 0.003772 1.439000 | 0.150695
AMS.90th.L9 | 0.007325 0.043450 0.169000 | 0.866171
EUS.90th.L9 | -0.002593 | 0.001847 | -1.404000 | 0.160826
AAS.90th.L9 | -0.000708 | 0.000748 | -0.946000 | 0.344599
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TWS.90th.L9 | -0.007030 | 0.016180 | -0.434000 | 0.664085
GS.90th.L10 | 0.000727 0.003731 0.195000 | 0.845584
AMS.90th.L10| -0.064520 | 0.042160 | -1.530000 | 0.126373
EUS.90th.L10| -0.001598 | 0.001835 | -0.871000 | 0.384195
AAS.90th.L10| 0.000415 0.000747 0.555000 | 0.579329
TWS.90th.L10| 0.000232 0.016120 0.014000 | 0.988524
GS.90th.L11 | -0.013610 | 0.003692 | -3.685000 | 0.000247 Hx
AMS.90th.L11| 0.014980 0.036520 0.410000 | 0.681819
EUS.90th.L11| 0.004655 0.001732 2.687000 | 0.007380 el
AAS.90th.L11| -0.002032 | .0:000718 | -2.829000 | 0.004805 il
TWS.90th.L11| 0.044910 0.015560 2.886000 | 0.004034 el

Signif. codes:

0 “**%20.001 “**0.01 “**0.05 0.1 < 1

Residual standard error: 0.06276 on 664 degrees of freedom
Multiple R-Squared: 0.9585,
F-statistic: 279.1 on 55 and 664 DE, p-value: <2.2e-16

Adjusted R-squared: 0.9551

12 95% 15 ok M S P Rl 0 JE G {8 F-test Bcdy 0 o ARV EL S
H

e TR b AR A

VAR = 425% !

AMS, = —0.01x GS,_, + 0.54 x AMS,_, 4 0.005 x EUS,_, + 0.27  AMS, _,

e d 1-7.7 FREREAETF 7 55 5 § 2 90 ~ 8 VAR % #cim - &5 #

+ 0.13 » AMS,_3 4:0.007 * EUS,_, + 0.21 * AMS,_. + 0.002

* AAS;_5 — 0.21 * AMS;_¢ + 0.005 * EUS;_, + 0.009 * GS;_g

+0.13 * AMS,_g —0.008 * EUS, 4 + 0.03  TWS,_g — 0.014

% GSp—yq.+0.005 % EUS,_yq.—0.002 % AAS, 4, + 0.045 x TWS,_,,

(11D
Variable Estimate Std. Error t value Pr(>t|) Sig.
GS.90th.L1 0.24313 0.106719 2.278 0.02303 *
AMS.90th.L1 | 1.931593 1.11079 1.739 0.08251
EUS.90th.L1 0.36848 0.050968 7.23 1.34E-12 | ***
AAS.90th.L1 | -0.008049 0.020765 -0.388 0.69843
TWS.90th.L1 | 0.770302 0.422748 1.822 0.06888
GS.90th.L2 -0.018474 0.108553 -0.17 0.86492

202




AMS.90th.L2 0.93295 1.272168 0.733 0.4636
EUS.90th.L2 0.01722 0.053213 0.324 0.74634
AAS.90th.L2 | 0.015679 0.021657 0.724 0.46934
TWS.90th.L2 | 1.462934 0.443265 3.3 0.00102 **
GS.90th.L3 0.068086 0.108922 0.625 0.53213
AMS.90th.L3 | -0.920635 1.302482 -0.707 0.47992
EUS.90th.L3 | 0.158893 0.052744 3.013 0.00269 **
AAS.90th.L3 | 0.003694 0.021621 0.171 0.86439
TWS.90th.L3 | -0.074016 0.448692 -0.165 0.86903
GS.90th.L4 0.198279 0.108127 1.834 0.06714
AMS.90th.L4 | -1.488751 1.289454 -1.155 0.24869
EUS.90th.L4 | -0.077789 0.052956 1469 0.14233
AAS.90th.L4 | -0.054572 0.02163 -2.523 0.01187 *
TWS.90th.L4 | 0.700101 0.467341 1.498 0.13459
GS.90th.L5 0.276585 0.108473 2.55 0.011 *
AMS.90th.L5 | 0.368063 1.280515 0.287 0.77387
EUS.90th.L5 | 0.081069 0.052982 1.53 0.12646
AAS.90th.L5 | 0.012501 0.021768 0.574 0.56597
TWS.90th.L5 | 1.075637 0.475921 2.26 0.02414 *
GS.90th.L6 0.061282 0.109106 0.562 0.57453
AMS.90th.L6 | -1.154759 1.274961 -0.906 0.36541
EUS.90th.L6 0.01098 0.053163 0.207 0.83643
AAS.90th.L6 | 0.012086 0.021884 0.552 0.58095
TWS.90th.L6 -0.3628 0.479348 -0.757 0.4494
GS.90th.L7 -0.204558 0.109137 -1.874 0.06133
AMS.90th.L7 | 0.188141 1.277678 0.147 0.88298
EUS.90th.L7 | 0.111021 0.052918 2.098 0.03629 *
AAS.90th.L7 | -0.020834 0.021869 -0.953 0.3411
TWS.90th.L7 | -1.056639 0.475683 -2.221 0.02667 *
GS.90th.L8 -0.08084 0.109383 -0.739 0.46014
AMS.90th.L8 | 0.362544 1.263074 0.287 0.77418
EUS.90th.L8 | 0.047216 0.0533 0.886 0.37601
AAS.90th.L8 | 0.020714 0.021821 0.949 0.34283
TWS.90th.L8 | -0.529142 0.467921 -1.131 0.25853
GS.90th.L9 -0.060282 0.109742 -0.549 0.58298
AMS.90th.L9 | 0.002767 1.2642 0.002 0.99825
EUS.90th.L9 | 0.120346 0.05375 2.239 0.02549 *
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AAS.90th.L9 | -0.024437 0.021765 -1.123 0.26195
TWS.90th.L9 | -0.291438 0.470761 -0.619 0.53608
GS.90th.L10 | -0.137602 0.108558 -1.268 0.20541
AMS.90th.L10 | 1.745366 1.226551 1.423 0.15521
EUS.90th.L10 | 0.055925 0.053398 1.047 0.29534
AAS.90th.L10 | 0.024045 0.021747 1.106 0.26925
TWS.90th.L10 | 0.088345 0.468927 0.188 0.85062
GS.90th.L11 | -0.129076 0.10743 -1.201 0.22999
AMS.90th.L11 | -1.412169 1.062496 -1.329 0.18427
EUS.90th.L11 | -0.019921 0.050399 -0.395 0.69277
AAS.90th.L11 | 0.002866 0.020897 0.137 0.89096
TWS.90th.L11 | -0.963367 0.452794 =2:128 0.03374 *

Signif. codes:

0 “**%20.001 “**70.01 ***0.05°°0.1 “*1

Residual standard error: 1.826 on 664 degrees of freedom
Multiple R-Squared: 0.9731,
F-statistic: 435.9 on 55 and 664 DF, p-value: <2.2e-16

Adjusted R-squared: 0.9708

2 95% 13 N -2 KiEH %ﬂi’,{kz\ {s Ftestﬁs':«ifi’fr‘s fevH &

Wens T E P A

11 VAR & 4850

EUS, =0.24 % GS,_, ¥0:37.%EUS,_; + 1.46 * TWS,_, + 0.16 * EUS,_5 — 0.05

« AAS,_, + 0.277 % GS;—s + 1.08 * TWS,_. + 0.111 * EUS,_,

—1.06 * TWS,_, + 0.12 * EUS;_g — 0.96 * TWS,_,,
HdgrA 1-8.7 B REREA ETF# 35§ § § £ 90 & i=fic VAR % #c 7 3
(IV)

Variable Estimate Std. Error t value Pr(>t|) Sig.
GS.90th.L1 | 0.168576 0.199537 0.845 0.39851
AMS.90th.L1 | -0.367355 | 2.076878 -0.177 0.85966
EUS.90th.L1 | -0.005983 | 0.095296 -0.063 0.94996

AAS.90th.L1 | 0.292875 0.038825 7.544 1.51E-13 | ***
TWS.90th.L1 | -0.341956 | 0.790424 -0.433 0.66543
GS.90th.L2 | 0.344547 0.202964 1.698 0.09006
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AMS.90th.L2 | -1.091572 | 2.378612 -0.459 0.64645
EUS.90th.L2 | -0.106994 | 0.099495 -1.075 0.2826
AAS.90th.L2 | 0.126569 0.040493 3.126 0.00185 **
TWS.90th.L2 | -0.225736 | 0.828787 -0.272 0.78542
GS.90th.L3 | -0.045335 | 0.203655 -0.223 0.82391
AMS.90th.L3 | 2.439395 2.43529 1.002 0.31686
EUS.90th.L3 | 0.182199 0.098617 1.848 0.06511
AAS.90th.L3 | 0.048539 0.040426 1.201 0.2303
TWS.90th.L3 | 1.848422 0.838933 2.203 0.02792 i
GS.90th.L4 | 0.021165 0.202168 0.105 0.91665
AMS.90th.L4 | -3.205228 | 2.410932 -1.329 0.18415
EUS.90th.L4 | 0.007375 0.099014 0.074 0.94065
AAS.90th.L4 | 0.117423 0.040443 2.903 0.00381 R
TWS.90th.L4 | -0.72562 0.873801 -0.83 0.4066
GS.90th.L5 | 0.096894 0.202816 0.478 0.63299
AMS.90th.L5 | -1.522222 | 2.394218 -0.636 0.52513
EUS.90th.L5 | 0.066161 0.099062 0.668 0.50444
AAS.90th.L5 | 0.062899 0.0407 1.545 0.12272
TWS.90th.L5 | -0.189215 | 0.889844 -0.213 0.83167
GS.90th.L6 | 0.145711 0.203999 0.714 0.47531
AMS.90th.L6 | -1.745783 | 2.383833 -0.732 0.46422
EUS.90th.L6 | -0.074973 | 0.099401 -0.754 0.45097
AAS.90th.L6 | 0.042477 0.040918 1.038 0.29959
TWS.90th.L6 | -0.059734 |  0.896252 -0.067 0.94688
GS.90th.L7 | 0.028694 0.204057 0.141 0.88822
AMS.90th.L7 | 4.96781 2.388914 2.08 0.03795 i
EUS.90th.L7 | -0.162016 | 0.098943 -1.637 0.10201
AAS.90th.L7 | 0.082469 0.040889 2.017 0.04411 '
TWS.90th.L7 | -0.067433 | 0.889398 -0.076 0.93959
GS.90th.L8 | -0.044308 | 0.204517 -0.217 0.82855
AMS.90th.L8 | -0.42112 2.361608 -0.178 0.85853
EUS.90th.L8 | -0.027579 | 0.099657 -0.277 0.78207
AAS.90th.L8 | 0.048551 0.040799 1.19 0.23448
TWS.90th.L8 | -0.0042 0.874886 -0.005 0.99617
GS.90th.L9 | -0.349291 | 0.205188 -1.702 0.08917
AMS.90th.L9 | 2.338659 2.363713 0.989 0.32283
EUS.90th.L9 | 0.207652 0.100498 2.066 0.03919 *
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AAS.90th.L9 | 0.103073 0.040695 2.533 0.01154 *
TWS.90th.L9 | -1.485734 | 0.880197 -1.688 0.09189
GS.90th.L10 | 0.059343 0.202974 0.292 0.7701
AMS.90th.L10| 1.174455 2.29332 0.512 0.60874
EUS.90th.L10| -0.138794 | 0.099841 -1.39 0.16495
AAS.90th.L10| 0.034684 0.04066 0.853 0.39396
TWS.90th.L10| 1.279549 0.876768 1.459 0.14493
GS.90th.L11 | 0.25494 0.200864 1.269 0.20481
AMS.90th.L11| -5.340929 | 1.986582 -2.689 0.00736 R
EUS.90th.L11| -0.135162 | .0:094232 -1.434 0.15194
AAS.90th.L11| -0.003541 | 0.039072 -0.091 0.92782
TWS.90th.L11| 0.225642 0.846602 0.267 0.78992

Signif. codes:

0 “**%20.001 “**70.01 ***0.05°°0.1 “*1

Residual standard error: 3.414 on 664 degrees of freedom
Multiple R-Squared: 0.9915,

F-statistic:

Adjusted R-squared: 0.9908

1406 on 55 and 664 DF, p-value: <2.2e-16

12 95% 15 ok K E 4B Bk 8 15 Fotest #icdp 0 v 42N E_ S
ey 0T E P A e VAR oAt
AAS, =0.29 % AAS,_; + 0.13 % AAS,_5 + 1.85 * TWS,_5 + 0.117 * AAS,_,
+ 4.97 * AMSg=7+ 0.08 * AAS,_, + 0.21 * EUS,_y + 0.1 x AAS,_,
- 534‘ * AMSt—l].

A 1-9.% B RELEANETF 7 35 ¢ % £ 90 ~ dk VAR Rt 2 Ea
V)

Variable Estimate Std. Error t value Pr(>t|) Sig.
GS.90th.L1 0.02651 0.00982 2.7 0.00712 *k
AMS.90th.L1 | 0.12230 0.10220 1.197 0.23187
EUS.90th.L1 | -0.00710 0.00469 -1.513 0.13067
AAS.90th.L1 0.00549 0.00191 2.875 0.00416 *k
TWS.90th.L1 0.29730 0.03890 7.643 747E-14 | ***
GS.90th.L2 0.00010 0.00999 0.01 0.99218
AMS.90th.L2 | -0.14350 0.11710 -1.226 0.22052
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EUS.90th.L2 | -0.00455 0.00490 -0.928 0.35352
AAS.90th.L2 | -0.00226 0.00199 -1.136 0.25622
TWS.90th.L2 0.12210 0.04079 2.994 0.00285 **
GS.90th.L3 0.00156 0.01002 0.156 0.87605
AMS.90th.L3 0.08179 0.11980 0.682 0.49517
EUS.90th.L3 0.00295 0.00485 0.607 0.54398
AAS.90th.L3 0.00189 0.00199 0.95 0.34252
TWS.90th.L3 0.02780 0.04129 0.673 0.50093
GS.90th.L4 -0.01729 0.00995 -1.738 0.08276
AMS.90th.L4 | -0.07313 0.11860 -0.616 0.53786
EUS.90th.L4 0.00005 0.00487 0.01 0.99178
AAS.90th.L4 | -0.00199 0.00199 =l 0.31755
TWS.90th.L4 0.21840 0.04300 5.078 4.96E-07 | ***
GS.90th.L5 0.02769 0.00998 2.774 0.00569 **
AMS.90th.L5 | -0.04756 0.11780 -0.404 0.68659
EUS.90th.L5 | -0.01043 0.00488 -2.14 0.03274 *
AAS.90th.L5 | -0.00165 0.00200 -0.825 0.40956
TWS.90th.L5 | -0.09096 0.04379 -2.077 0.03818 *
GS.90th.L6 -0.00826 0.01004 -0.822 0.41115
AMS.90th.L6 0.00662 0.11730 0.056 0.955
EUS.90th.L6 0.00590 0.00489 1.205 0.22861
AAS.90th.L6 | -0.00095 0.00201 -0.472 0.63729
TWS.90th.L6 0.06803 0.04411 1.542 0.12346
GS.90th.L7 -0.00382 0.01004 -0.381 0.70362
AMS.90th.L7 0.05214 0.11760 0.444 0.65754
EUS.90th.L7 | -0.00560 0.00487 -1.15 0.25036
AAS.90th.L7 0.00057 0.00201 0.284 0.77649
TWS.90th.L7 0.07538 0.04377 1.722 0.08548
GS.90th.L8 0.00130 0.01006 0.129 0.89725
AMS.90th.L8 | -0.08609 0.11620 -0.741 0.45911
EUS.90th.L8 0.00562 0.00490 1.145 0.25244
AAS.90th.L8 0.00033 0.00201 0.165 0.86899
TWS.90th.L8 0.07366 0.04305 1.711 0.08759
GS.90th.L9 -0.00609 0.01010 -0.604 0.54635
AMS.90th.L9 0.02289 0.11630 0.197 0.84406
EUS.90th.L9 0.00425 0.00495 0.859 0.39086
AAS.90th.L9 0.00084 0.00200 0.417 0.67665
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TWS.90th.L9 0.13530 0.04332 3.125 0.00186 **

GS.90th.L10 -0.00779 0.00999 -0.78 0.4358
AMS.90th.L10 | -0.09459 0.11290 -0.838 0.40223
EUS.90th.L10 | -0.00139 0.00491 -0.283 0.77753
AAS.90th.L10 | -0.00079 0.00200 -0.396 0.69252
TWS.90th.L10 | 0.06049 0.04315 1.402 0.16142

GS.90th.L11 -0.00322 0.00989 -0.326 0.74469
AMS.90th.L11 | 0.06215 0.09776 0.636 0.52517
EUS.90th.L11 | 0.00729 0.00464 1.573 0.11622
AAS.90th.L11 | 0.00022 0.00192 0.116 0.90744
TWS.90th.L11 | -0.11750 0.04166 -2.821 0.00493 **

Signif. codes:

0 “**%20.001 “**0.01 “**0.05 0.1 < 1

Residual standard error: 0.168 on 664 degrees of freedom

Multiple R-Squared: 0.9186, Adjusted R-squared: 0.9118
F-statistic: 136.2 on 55 and 664 DF, p-value: <2.2e-16

1 95% % v R B RGE B e JE G 18 F-test #icdy 0 7 A28 848

e T AE S VAR B Al

TWS, =0.027 * GS,_; + 0.005%AAS,_; + 0.297 * TWS,_, + 0.122 x TWS,_,
+0.218 % TWS,_, + 0.028 * GS,_s — 0.01 * EUS,_; — 0.09

* TWSt—S + 0135 * TWSt_g o 0118 * TWSt_11

3k R R X4 ETF 3 #eip 3 B4R

A 1-10.7 b B8 X 3 ETF 5 35 % % £ 90 A =8k VAR % #ch 3+ 2 %

# (D
Variable Estimate Std. Error t value Pr(>t|) Sig.
GB.90th.L1 0.339552 0.055539 6.114 1.62E-09 falaied
AMB.90th.L1 | -0.177272 0.064262 -2.759 0.005956 bl
EUB.90th.L1 | -0.039451 0.013346 -2.956 0.00322 *x
AAB.90th.L1 0.068046 0.021034 3.235 0.001273 *x
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TWB.90th.L1 4.52262 1.559074 2.901 0.003838 e
GB.90th.L2 0.19094 0.057403 3.326 0.000926 folakel
AMB.90th.L2 -0.1023 0.066349 -1.542 0.123564
EUB.90th.L2 | -0.026434 0.01349 -1.96 0.050442
AAB.90th.L2 | -0.019456 0.022668 -0.858 0.391005
TWB.90th.L2 0.563022 1.682798 0.335 0.738046
GB.90th.L3 0.21409 0.057534 3.721 0.000214 okl
AMB.90th.L3 | -0.088928 0.06707 -1.326 0.185303
EUB.90th.L3 | -0.024613 0.013406 -1.836 0.066794
AAB.90th.L3 -0.02709 0.022756 l 19 0.234266
TWB.90th.L3 | -2.371056 1.697379 -1.397 0.162889
GB.90th.L4 0.03802 0.057503 0.661 0.508711
AMB.90th.L4 | -0.050796 0.066868 -0.76 0.447727
EUB.90th.L4 0.030146 0.013438 2.243 0.025188 *
AAB.90th.L4 | -0.009398 0.022638 -0.415 0.678172
TWB.90th.L4 | 0.722236 1.687598 0.428 0.668807
GB.90th.L5 0.160306 0.056102 2.857 0.004398 e
AMB.90th.L5 | -0.027325 0.066752 -0.409 0.68241
EUB.90th.L5 0.114625 0.01337 8.573 < 2e-16 ol
AAB.90th.L5 | -0.024529 0.021015 -1.167 0.243531
TWB.90th.L5 -1.01517 1.541799 -0.658 0.510477

0<**%20.001 “**’0.01 “*0.05 “>0.1 “* 1
Residual standard error: 1.119 on 700 degrees of freedom
Multiple R-Squared: 0.9967, Adjusted R-squared: 0.9966
8388 on 25 and 700 DE, p-value: < 2.2e-16

Signif. codes:

F-statistic:

12 95% 5 ek T 44 B Wk > 3018 Potest HicHh 0 doo Az AL

Weo T E P AE NS VAR B RN
GB, =0.34%GB,_; —0.18 * AMB,_; — 0.04 * EUB,_; + 0.07 * AAB,_; + 4.52

* TWB;_q +0.19 %« GB;_, + 0.21 * GB;_3 + 0.03 * EUB;_, + 0.16
* GBy_5 + 0.11 x EUB,;_g
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pac A 1-11.7 %38 53 ETF % 3§ % £ 90 A =i VAR %3 3+ &1 3%

# (D
Variable Estimate | Std. Error t value Pr(>[t)) Sig.
GB.90th.L1 |0.0017207 | 0.0366478 0.047 0.963
AMB.90th.L1 |0.0000937 | 0.0424034 0.002 0.998
EUB.90th.L1 | -0.00249 | 0.0088063 -0.283 0.777
AAB.90th.L1 [0.0162132| 0.0138795 1.168 0.243
TWB.90th.L1 |0.3846236| 1.0287645 0.374 0.709
GB.90th.L2 | -0.033521 | 0.0378774 -0.885 0.376
AMB.90th.L2 |0.0172459 |..0:0437809 0.394 0.694
EUB.90th.L2 |0.0027698 | 0.0089013 0.311 0.756
AAB.90th.L2 |-0.000105 | 0.0149573 -0.007 0.994
TWB.90th.L2 | 0.609836 | 1.1104043 0.549 0.583
GB.90th.L3 | 0.0550011 | 0.0379639 1.449 0.148
AMB.90th.L3 |-0.034361 | 0.0442563 -0.776 0.438
EUB.90th.L3 | -0.012314 | 0.0088462 -1.392 0.164
AAB.90th.L3 | -0.004674 | 0.0150154 -0.311 0.756
TWB.90th.L3 |-1.242088 | 1.1200257 -1.109 0.268
GB.90th.L4 | 0.0205166 | 0.0379434 0.541 0.589
AMB.90th.L4 |0.0021621 | 0.0441235 0.049 0.961
EUB.90th.L4 | 0.005455 | 0.0088672 0.615 0.539
AAB.90th.L4 | -0.004608 | 0.014938 -0.308 0.758
TWB.90th.L4 |0.1886945| 1.1135717 0.169 0.865
GB.90th.L5 | -0.004374 | 0.0370191 -0.118 0.906
AMB.90th.L5 |-0.004051 | 0.044047 -0.092 0.927
EUB.90th.L5 |-0.002102 | 0.0088224 -0.238 0.812
AAB.90th.L5 |-0.012764 | 0.0138672 -0.92 0.358
TWB.90th.L5 |0.1022571| 1.0173651 0.101 0.92

Residual standard error: 0.7385 on 700 degrees of freedom
Multiple R-Squared: 0.1476, Adjusted R-squared: 0.1171
F-statistic: 4.848 on 25 and 700 DF, p-value: 2.951e-13

12 95% 15 v ok 2 KGR B Sl 8 18 F-test #icdy 0 o ARV 2 3

o P EAENS VAR B RN RET LR EFE RSN R2E
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WA 1-12.7 B REBF X

AIETF # &% § % £ 90 & i=# VAR ®#cfm &1 E

# (I
Variable Estimate Std. Error t value Pr(>[t)) Sig.
GB.90th.L1 0.241146 0.174927 1.379 0.16847
AMB.90th.L1 | -0.108463 0.202399 -0.536 0.59221
EUB.90th.L1 0.025336 0.042034 0.603 0.54687
AAB.90th.L1 | -0.176357 0.066249 -2.662 0.00795 *x
TWB.90th.L1 | 3.282244 4.910477 0.668 0.50409
GB.90th.L2 0.101754 0.180796 0.563 0.57374
AMB.90th.L2 | -0.090151 0.208974 -0.431 0.66631
EUB.90th.L2 | -0.008291 0.042488 -0.195 0.84535
AAB.90th.L2 0.010606 0.071394 0.149 0.88194
TWB.90th.L2 |~ 1.497881 5.300159 0.283 0.77756
GB.90th.L3 0.214008 0.181209 1.181 0.238
AMB.90th.L3 | -0.118529 0.211243 -0.561 0.57491
EUB.90th.L3 0.037372 0.042225 0.885 0.37642
AAB.90th.L3 | -0.097304 0.071671 -1.358 0.17502
TWB.90th.L3 | 4.287342 5.346084 0.802 0.42285
GB.90th.L4 -0.184075 0.181111 -1.016 0.3098
AMB.90th.L4 | 0.074478 0.210609 0.354 0.72372
EUB.90th.L4 0.123527 0.042325 2.919 0.00363 *x
AAB.90th.L4 |. 0.067336 0.071302 0.944 0.3453
TWB.90th.L4 | -4.708523 5.315278 -0.886 0.376
GB.90th.L5 0.081465 0.176699 0.461 0.64491
AMB.90th.L5 | 0.219961 0.210244 1.046 0.29582
EUB.90th.L5 0.714333 0.042111 16.963 < 2e-16 falalel
AAB.90th.L5/ | 0.023289 0.066191 0.352 0.72506
TWB.90th.L5 | 3.142381 4.856066 0.647 0.51778

Signif. codes:

0 “**%0.001 “**>0.01 “*>0.05°°0.1 “*1

Residual standard error: 3.525 on 700 degrees of freedom
Multiple R-Squared: 0.981,

F-statistic:

1l 95%)] :u’}\_;_%j;l% %gﬁ /“'\7\ lvF'ZCﬁ&%’ff% %_I—

e 10T E_ b A E N en VAR Az

Adjusted R-squared: 0.9803
1447 on 25 and 700 DF, p-value: <2.2e-16
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EUB,

piA 1-13.7 b R 53 ETF 5 5§ § § £ 90 A =ik VAR % dkch 3+ 2 %

= —0.176 * AAB,_, + 0.124  EUB,_, + 0.714 x EUB,_

# (V)
Variable Estimate Std. Error t value Pr(>t|) Sig.
GB.90th.L1 0.219239 0.113037 1.94 0.05284
AMB.90th.L1 | -0.007773 | 0.130789 -0.059 0.95263
EUB.90th.L1 -0.02343 0.027162 -0.863 0.38864
AAB.90th.L1 | 0.495496 0.04281 11.574 < 2e-16 grex
TWB.90th.L1 | 0.821253 3.173124 0.259 0.79585
GB.90th.L2 0.079663 0.116829 0.682 0.49554
AMB.90th.L2 | -0.009201 | 0.135038 -0.068 0.94569
EUB.90th.L2 | 0.025955 0.027455 0.945 0.3448
AAB.90th.L2 | 0.138002 0.046134 2.991 0.00288 *k
TWB.90th.L2 6.26418 3.424934 1.829 0.06783
GB.90th.L3 -0.063889 | 0.117096 -0.546 0.58551
AMB.90th.L3 | -0.108643 | 0.136504 -0.796 0.42636
EUB.90th.L3 | 0.019424 0.027285 0.712 0.47677
AAB.90th.L3 | 0.147126 0.046314 3.177 0.00155 fala
TWB.90th.L3 | -5.14893 3.45461 -1.49 0.13656
GB.90th.L4 -0.236345 | 0.117033 -2.019 0.04382 *
AMB.90th.L4 | 0.066416 0.136095 0.488 0.62569
EUB.90th.L4 | 0.074441 0.02735 2.722 0.00665 **
AAB.90th.L4 | 0.142374 0.046075 3.09 0.00208 **
TWB.90th.L4 | 10.033408 | 3.434703 2.921 0.0036 *k
GB.90th.L5 -0.098455 | 0.114182 -0.862 0.38884
AMB.90th.L5 | -0.006351 | 0.135859 -0.047 0.96273
EUB.90th.L5" | 0.054569 0.027212 2.005 0.04531 *
AAB.90th.L5 | 0.000989 0.042772 0.023 0.98156
TWB.90th.L5 | -2.803511 | 3.137963 -0.893 0.37194

0 “**%20.001 “**70.01 “*0.05°°0.1 “*1
Residual standard error: 2.278 on 700 degrees of freedom
Multiple R-Squared: 0.9972, Adjusted R-squared: 0.9971
9915 on 25 and 700 DF, p-value: <2.2e-16

Signif. codes:

F-statistic:
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1 95% % ws R 2 kI 3 R i JE 3k {8 F-test #icdy 0 A A5V A4
R

AAB, = 0.495 * AAB,_, + 0.138 * AAB,_, + 0.147 « AAB,_; — 0.236 * GB,_,
+0.074 * EUB,_, + 0.142 * AAB,_, + 10.03 * TWB,_, + 0.055

* EUB,_s
g A 1-14.7 b % 3@ 5 L ETES 3§ § .90 ~ = #ic VAR ¥ #cfs 352735
# V)
Variable Estimate | Std. Error | tvalue Pr(>[t]) Sig.
GB.90th.L1 -0.00153 0.00133 -1.149 0.250993
AMB.90th.L1 | 0.00897 0.00154 5.823 8.81E-09 | ***
EUB.90th.L1 | 0.00047 0.00032 1.478 0.139879
AAB.90th.L1 | 0.00051 0.00050 1.01 0.312712
TWB.90th.L1 | 0.40260 0.03739 10.768 < 2e-16 aded

GB.90th.L2 0.00033 0.00138 0.238 0.811573
AMB.90th.L2 | -0.00534 0.00159 -3.356 0.000833 | ***

EUB.90th.L2 | -0.00042 0.00032 -1.29 0.197364

AAB.90th.L2 | -0.00065 0.00054 -1.19 0.234333

TWB.90th.L2 [, 0.18550 0.04036 4.597 9.08E-06 | ***
GB.90th.L3 0.00073 0.00138 0.531 0.59572

AMB.90th.L3 | -0.00266 0.00161 -1.651 0.099279
EUB.90th.L3 | -0.00041 0.00032 -1.264 0.206542

AAB.90th.L3 | 0.00049 0.00055 0.89 0.373578
TWB.90th.L3 | 0.12250 0.04071 3.01 0.002704 **
GB.90th.L4 0.00117 0.00138 0.849 0.396021
AMB.90th.L4 | -0.00298 0.00160 -1.86 0.063282
EUB.90th.L4 | -0.00018 0.00032 -0.56 0.575471
AAB.90th.L4 | 0.00086 0.00054 1.578 0.115002
TWB.90th.L4 | 0.09070 0.04047 2.241 0.025336 *

GB.90th.L5 -0.00001 0.00135 -0.007 0.994334
AMB.90th.L5 | -0.00147 0.00160 -0.921 0.357579
EUB.90th.L5 | 0.00007 0.00032 0.226 0.821246
AAB.90th.L5 | -0.00091 0.00050 -1.802 0.071987 .
TWB.90th.L5 | 0.11290 0.03698 3.052 0.002358 faie
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Signif. codes: 0 “***70.001 “***0.01 “**0.05 “.”0.1 *’ 1
Residual standard error: 0.02684 on 700 degrees of freedom
Multiple R-Squared: 0.9734, Adjusted R-squared: 0.9724
F-statistic: 1023 on 25 and 700 DF, p-value: <2.2e-16

1295%15 s oK 2 K GE B Rl A 16 Fotest By 0 Ao AR ELS
e 0T E P AE e VAR B AR5t

TWB, = 0.009 x AM B,_, +0.186 * TWB,_,
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