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30
mu = Z%Oyt,t ~12,...30
MRS SIEAEE
Y3y — mu)?
td = t=12..30
> j 30 — 1
2. B

k =0.5*Zy/, *std
Hop0.5R/CUSUMTTEEZREE « Z,), 2 of/2 B AUIRIRES Bl(z-score) - a 730.05

3. &ECUSUM_E MERFEUCL, LCL
UCL =mu+ Zy, * std

LCL =mu — Zy, * std
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HEB2EANBRKEBREENRZS N - HERHECUSUMERE
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75 W ECER
BEA . MEEMEREII6 D EEEGET1I500iE

IERIEAY

IEAERIRB W AKE

EEREAEAEA  Modell ~2~3 B RS  Model4 ~ 5
Dynamic Delete Dynamic Delete
with CUSUM! 2015 2016 2017 2018 with CUSUM 2015 2016 2017 2018
/ Delete.ﬁzrst 16- / Delete first 16-min
. % 75.76% 76.29% 78.51% 70.35%
B % 78.69% 84.98% 86.17% 83.04% wE /77.38% /78.20% / 80.34% /77.10%
_ ' / 85.29% / 86.85% /87.01% / 86.38% P G3.01% 65.46% 71.04% 61.95%
EHFEE ZL.36% 83.32% 84.22% 80.92% [6477%] | /6591% | /6827% | /6525%
/83.61% /85.16% / 85.54% / 84.84% —— ' : : :
Ty 8748 7279 4829 4281 LRSS 792 >82 442 452
/27822 /26732 /21252 /22001 _ /2484 /2147 /1790 /2000
& F(F 1) 804 1184 1541 589 EAI(F ) 210 208 156 92
/5100 / 6239 /7532 /37549 , /640 /590 /883 /897
Sharpe ratio 14680 5 4895 70709 1.8206 Sharpe ratio 3.2146 3.7025 2.1675 -1.0934
(daily based) /7.3086 / 12.4501 /12.9186 /13560 (daily based) /2.9979 /41909 /55974 /3.6508
Sharpe ratio 0.1138 0.2492 0.2831 0.1984 Sharpe ratio 0.2113 0.1943 0.2323 0.0531
(Pair based) /0.2529 /0.3461 /0.3148 /0.3369 (Pair based) /0.1905 /0.2361 /0.2762 /0.2635
MDD(F 1) -275 -73 -80 157 MDD(F 7t) -30 21 -36 -109
/-314 /-129 /-89 /-1025 /-122 / -50 / -46 /-112
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faR2 . MRAHESERIETE

- HMFREHESGEEREBOERE  JRIEBLEREBIOEEZESES - Sharpe ratio (Pair based)#
BREBBEERT  MDD#E=E N2, AMEEZEERRER) -  HREBERSEEEN  BE
RE - BFtENBEEREFA -

- EEERBRB607I#ENIONER  aREEFERARSRIETIFIZEER - E2EREE1007
EL PR - RSIREEFIEDRIHEBIRE - ZE2RURENR - B - PR SSRMBHESE
HREE AR 21007 6

Total Cumulative reward (1000NTD)

L E R 60 90 100 120 150 ,
i PP cominetom
B 7747% | 7796% | T7826% | 7851% | 7849% 000 120 mins form J/
[ ¥ 83.26% 83.65% 83.71% 83.63% | 83.90% 15000 7 — 100 mins form '}
RS 75066 51420 45843 35474 23245 10000 -
E#(F 1) 25347 20432 23177 17908 11122 5000 -
Sharpe ratio 2.4978 3.4585 5.2133 5.2957 5.2644 D -
(daily based) 5000 |
Sharpe ratio 0.1068 0.1568 0.1830 02023 | 02152
(Pair based) 10000 1,
MDD( 7t) 23475 -1835 781 460 381 PRSIy,
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. TERIBEEBHELT - @ACUSUMBIRERIRER - £)% - E¥FAXE - Sharpe ratio - MDDE Ef5 12 & A
=EBENREEMRER -
SR AR AR Modell ~2 ~ 3 AR - Modell ~2 3
Dynamic Delete Dynamic Delete
with CUSUM! 2015 2016 2017 2018 with CUSUM 2019 2020 2021 20221
/ Delete‘ﬁzrst 16- / Delete first 16-min
i . n . . Bk % 89.70% 89.40% 90.23% 93.43%
P & 8187? 8757? 8785? 8645? / 88.32% / 87.12% / 89.26% /90.35%
— / 7769-7991 // / 8866-1 17(3;’ / 88656641§//0 / 8855'264‘1//0 IR TFRE 88.18% 88.21% 89.30% 92.83%
e F o 970; ren 620; Y 47(; ron 48(; / 86.54% / 85.56% / 87.48% /89.07%
- 20 =70 0 220 B Ak ¥ 2573 2349 1832 1004
B AR # 52911 50313 41809 38852 3218 13583 19485 /1244
/60221 /57028 / 48038 /51118 _ _
- - 1 A(F ) 2200 1373 2885 2365
1 A (F T) 5199 10385 13968 8583
| 35 1 8802 710875 | 56475 | /2313 /1332 /3781 /1942
Sharpe ratio 36033 87315 104472 5 4841 Shgrpe ratio 13.9575 7.0301 8.6755 12.2257
Sharpe ratio 0.1323 0.2701 0.2481 0.2197 Sharpe ratio 0.5613 0.3215 0.5238 0.8790
(Pair based) /0.0836 /0.2038 /0.1681 / 0.2455 (Pair based) /0.4333 /0.2514 /0.4563 /0.5755
MDD(+F 7t) -1668 -487 -648 -637 MDD(+F 7v) -38 -56 -116 -57
/-2768 /-1031 / -604 /-1507 /-87 / -140 / -244 /-112
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CUSUMED 2 il B/ < B2 4 24 LE 8

. 2015E 2018F 0050, 00517 RERMERR ZEAIRR - FERKBBERA T - EHRCUSUMEIREMIER

B . EREEETEEERE MRS -

i 2019E 2022F EAH0050 7 BRIERAR ZEIRIIRA - CUSUMENRE T BRZEAIR

MERER - HFEREB MR -

BRSO IER LEBREE

AR AR - Model4 ~ 5 ABFR A A Modeld ~ 5
Dynamic Delete Dynamic Delete
with CUSUM 2015 2016 2017 2018 with CUSUM 2019 2020 2021 2022
/ Delete first 16-min / Delete first 16-min
P % 13.47% 75.92% 18.27% 77.60% 7 & 80.28% 72.73% 76.13% 81.18%
/ 71.96% / 73.22% /75.86% / 74.66% / 74.89% /76.82% /79.09% / 80.00%
EFFEE 57.52% 61.35% 66.25% 63.59% E¥FEE 66.90% 57.39% 69.82% 75.29%
/53.23% / 55.75% /58.92% /59.14% /61.04% /55.02% /62.42% /65.71%
B AR 4346 3982 3244 3705 B Ak E 142 176 222 85
/5625 / 5374 / 4085 /4997 /231 /289 /330 / 140
¥ F(F 1) 992 1188 1623 1946 H#F(F 1) 157 44 94 -24
/2005 / 662 /1713 /-101 /119 /471 /599 /288
Sharpe ratio 2.6432 3.5316 6.0493 4.0754 Sharpe ratio 4.0409 0.6136 0.6092 -0.2741
(daily based) /3.5735 /1.1362 /5.1469 /-0.0446 (daily based) /3.4776 / 4.4357 / 5.4645 / 3.8658
Sharpe ratio 0.1191 0.1744 0.1819 0.2250 Sharpe ratio 0.3879 0.1616 0.0414 0.4538
(Pair based) /0.1376 /0.1379 /0.1755 /0.0789 (Pair based) /0.2409 /0.2924 /0.2936 /0.2782
MDD(- 7t) -161 -148 -78 -236 MDD(F 7t) -13 -81 -167 -179
/-324 / -255 /-136 /-2213 /-14 /-36 /-35 / -49
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1.

FEENHAZS NZEHRSERE - BRl2MBEERIGHMELSEREERETHE - WHKEFEFE - &2
NEREAREBEENR/LEREE BB UREEE1EREE  EUERMEZE2ERZN LLEZEF
B -

HRFELIRRR @ S8E—RBE - JETERSKERN 2R AHEFERB)AER @ dlBEFEAEMKER
NEAZIEER - 1EAh - FM R EMEIREE - fERVWAPO DI AN E B SREGHEREEBBFEAOHLCTY
HENHESEE -

OHLC f&3t S RA A - NENER IR R
/ VWAP 13t Modell ~2 ~ 3 Model4 ~ 5
R 5 W H 2017 2018 2017 2018
B % 92.49% 89.18% 87.50% 76.95%
/90.34% / 89.33% / 83.33% /79.11%
FE¥HPFER 90.75% 88.19% 68.75% 60.97%
/ 89.09% /[ 88.27% [ 72.39% [ 66.37%
P& 1Y 346 2633 16 269
/ 5849 /7058 /402 /675
EF(TT) 397 %99 T 96
/3874 / 8839 /227 / 285
Sharpe ratio 11.3801 1.7389 22.4551! 1.0839
(daily based) /12.3951 / 1.8569 /4.6314 / 1.6338
Sharpe ratio 0.8210 0.3175 1.0835 0.2631
(Pair based) /0.4921 /0.2776 /0.3677 /0.2443
MDD(F 1) 7 355 ] 92
/ -166 /-173 / -25 /-91




B3 R AR )
CUSUMEN A s /1 72 M B S L

Force Loss Rate

S5 MG HE A REBRE150EE R E1000 BERE - EHMCUSUMBIERIRER  HES®RHITA
[EIB R AS BIE EE R B MR EE -

= " RXEZFEAHER -  BSENEERIIFERBATHNY - ERBFIFEFERRS ) BECERER -
Ae50 EHRME R BCUSUMENREMIBR 7 A R AR S E R EM - BAENZBERTT -

Force Loss Rate Force Loss Rate
0uE —  dynamic remowve 0.25 — diynamic remove
remowve 16 min remowve 16 min
> = oz0
e
0.4 A -
L
E 015 - .
| i |
0.3 | g M l". ,'/'II
' S 010 4 \ A \
0.2 J.-"I, a'"".l L. \ | -
' ""I‘.L/_/\_/_
L QA PA WV
0.1l 005
e oy e al e -y e - o e Al o 4 S al e A
HE;‘.'F'% Hﬁgﬁg =T = HE}"‘DP HE;'.:‘S} HE;:"'EB ,{._:?'%% HE;E’SE {3{’:’9 HE,‘?'%Q HE?“"Q HE;L“SE HE;L“S:’ HE;C"’E} HE;C"’EB HEJI{'F} HP{'F}



300
[0]
£ 200
3
(o]
9 100

100

n\lzl%g %ﬁ%ﬁ/\gﬁﬁzaﬁ E

CUSUMBEh2E 5%/ & 5

AE U ELER

+ TEZ %UZ.E'_';‘A1I:(1326TW)5FI]% £(2892.TW)CUSUMIEHIE - &15(1326.TW) ) 45 MR 5 26 5 B 48 14 5534
i E—2 (2892 TW) B MR 2 AR BB 35918 -

Date: 2020-09-07
1326 Volume

il wi Ll

0 50 100 150 200 250

Time

Stock 1326 Cusum control chart

0 50 100 150 200 250

Time

750
£
£
S0

500

TR & WIS B B IR E35 5 -

Date: 2020-09-07
2892 Volume

o L L

0 50 100 150 200 250

Time

Stock 2892 Cusum control chart

0 50 100 150 200 250

Time




:\\D%3 %E%E/\EEQSE E
CUSUMEHES 5/ 22 M ik A 3 L 2

2198

2196 A

2194 A

2192 A

2190

2188 -

2186 A

ZB7%2020/09/07216(1326.TW)MFE—£(2892.TW)EC ¥R 5 - BEIEMIFRER ; AEA2020/09/0751E
(1326. TW)HFE—2(2892.TW)EC¥IRX 5 - EAxfHIFREEY

E M AER 28 wl, w2, model type, EIE, 158, &5 ) )45 B14(0.7199, -0.2801, 2, 2.1951, 0,
0.0011, -1219) - BERAIEFI2IDERE - BRSERHEELE - MIZ4RE1 - MZESRKRE—F - LW
IE®¥E  HE1E12197T -

g AR FRAE TR £ 8045 (-0.8895, -0.1105, 2, -4.0999, 0, 0.0011, 420) - BEFIIEE163nERE - MZESKRSE -

1%1’“25‘?% - WES237NEIEEFE - BA4207T - RICUSUMEIRERRIBRZE R ARSRAVIZEY - ER
RENZIRTT -

stock 1326 and 2892, Model Type= 2 stock 13226 and 2892, Model Type= 2
Date= 2020/09;/07 Date= 2020/09/07
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R4 . TXF, TWNR BB 5
- FHeEBRHBETXFIERSZRBHETWNREERER - RABEMRAZEL6 D ESE - SRRMIREE
FEEREGFI60NBRESRE  X5HET6670iE - T ARIREFIE - FIEPIERET MEREJAIZERL -

« EREMAEFEFIECILIKIER /D> MDD - #REZEIZERNEES - Sharpe Ratio(Pair based/daily based) &5
BERTT - IEIMETETXF - TWNRIBCE R 5 £ - BREFCUSUMEIBSRIBRE N ERRE M 2R T -

% 10 : TXF ~ TWN R B £ R EMEE IS T 2 R4 b & (B 2 MR)0 & 11 TXF ~ TWN R B & A R B4R FIE T = R4 2 b i3 & i)’

B2 FiE 1.5 Std M e 1.5 Std
1538 P4 FA%38 5.0 Std 10.0 Std 1538 s N 5.0 Std 10.0 Std
P & 95.95% 79.35% 91.50% P & 95.37% 83.78% 92.66%

EFPFER 91.50% 78.54% 89.88% EFEER 93.05% 82.63% 91.89%

Bl R# 247 247 247 H B R 259 259 259

HEF|(7T) 168935 204264 283665 B A|(7T) 69121 284409 346754
Sharpe ratio 0.7483 4.0776 3.7512 Sharpe ratio 0.2751 5.8651 4.1777
(daily based) (daily based)
Sharpe ratio 0. 1271 0.4314 0.4663 Sharpe ratio 0.0029 0.3650 0.3108
(Pair based) (Pair based)

MDD(7T) 203678 35743 -68262 MDD(7T) 230166 -23858 -67427




Z5R4 . TXF, TWNR B H R 5

- HRHEBREED -

- R5F LM B CE
1.0 Std~3.0 StdB T ZRFEE -

FIERZ 51

TRORIE—FH
H 2837 43.0 StdBIARE - 11_£10.0 StdFHE5RE -

- EREMFETASERREREME - MBRANENRSE T ZEE

# 12 TXF > TWN RBERHAREHA FIET @ RS0 i (B 2 M)

»

VSRR - BARMIBREETME R EEMIREE -

arRan X p.28) - EHIRE DB IR 5 HERE -
8 FEEN

% 131 TXF > TWN R B EH AR E 2 P& T =RIS K b (B k)

M2 Pl 1.0 Std 1.5 Std 2.0 Std 3.0 Std
%38 P 10.0 Std
i % 91.90% 91.50% 91.46% 87.61%

EXPeE 90.69% 89.88% 89.43% 85.47%

LR & 247 247 246 234

EA() 276499 283665 363800 411544
Sharpe ratio 8.3378 3.7512 49735 5.8636
(daily based)
Sharpe ratio 0.6629 0.4663 0.5920 0.6441
(Pair based)

MDD(7t) -11784 -68262 -64383 -55470

R g bk 1.0 Std 1.5 Std 2.0 Std 3.0 Std
XL 10.0 Std

oS 94.23% 92.66% 91.44% 86.19%
E¥PRE 93.46% 91.89% 90.66% 83.68%
A R# 260 259 257 239
EA () 361710 346754 349878 374595
Sharpe ratio 11.4201 4.1777 3.3976 3.8457
(daily based)
Sharpe ratio 0.6556 0.3108 0.2663 0.2967
(Pair based)
MDD(7t) -9279 -67427 -63548 -59911
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B5iBAE B3R - BERERETIRMN - Equity CurveENNFE - BE L &G - B ERolling WindowsZE) & 32
SR  WEEREER SR

E

ERFEBAIE - TXF - TWNRBRZEEH(E ZE MIER) EREIRREIE - TXF - TWNR&E A& AI(E B MIER)
£ A% B A AT 1% AT+1% B3t PATYTED B % NPT N
B2 e 1.5 Std B 2 it 1.5 Std
1% 38 F4E 10.0 Std 1% 48 F9 4% 10.0 Std
- % 91.06% 88.00% 89.69% B % 92.66% 91.71% 92.22%
N 89.84% 85.50% 87.89% o Y = 90.73% 88.02% 89.49%
P B R 3 246 200 446 B B =R 3 259 217 476
AT 247664 264372 512036 & F](T) 348639 433236 781876
Sharpe ratio 3.2145 5.8056 4.7962 Sharpe ratio 4.2027 7.0842 5.4080
(daily based) (daily based)
Sharpe ratio 0.3110 0.3929 0.3472 Sharpe ratio' 0.3124 0.2554 0.2737
(Pair based) (Pair based)
MDD() -71217 -28587 -62863 MDD(7T) -67427 -45346 -62114
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ERIEAREN & O RIS LCER (B EMIER)

ERBEARENE L SRESLER (B AR MIFR)

B A=k 3 L R 1 %! 2 X2 7 R #1]3 BB R ¥ TR 1 %! 2 K2 7~ FR 43
Bl B Fi4% 1.5 Std Bl B FAE 1.5 Std
1548 P 4% 10.0 Std 1238 P48 10.0 Std
P 3 91.50% 89.69% 91.31% B & 92.66% 92.22% 91.09%
iE R & 89.88% 87.89% 90.40% B A% 91.89% 89.49% 90.23%
B B R 247 447 7643 B B R E 259 476 7442
I A (70) 283665 512036 9410944 3& F(7T) 346754 781876 9101092
Sharpe ratio 3.7512 4.7962 16.4702 Sharpe ratio 4.1777 5.4080 16.4829
(daily based) (daily based)
Sharpe ratio 0.4663 0.3472 0.3751 Sharpe ratio 0.3108 0.2737 0.3930
(Pair based) (Pair based)
MDD(T) -68262 -62863 -97976 MDD(7T) -67427 -62114 -77668
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The End




