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Artificial Intelligence Trading Strategy and
Empirical Analysis of Option Behavior Financial

Model
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FFEFHRA 2006 =1 A28 %2021 4124 31 A MR B LW BR H BHMER &
TP A E 24T AMB S8 > iE4M Corrado and Su (1996)i% #£ 4 KL 1 & B o & P o
Q RIE 2 [8 54T B 075 5 8L -

LEERFRRAETZTAMBES3E - AT BHRA DA ITAMIE 530 L
BEdmegar ik B E 4T M A S8 F B A % fe(Artificial Intelligence, Al)
zHEEEREEThEE  RAEE xR EMNGERREERROMASE  HE DY
HEARAAARGBRET EHE®XES -

A REELERAALERBR BT A RH RS BT HFREEAR B RER
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BTHEERTHREANEE  KAREAR @rﬁ-ﬁ%éﬁﬁ#ﬁﬁﬂ*$:§)§ AR HA
(Capital Asset Pricing Model, CAPM)Zﬁ%’E#&EH{(AIpha)ﬁTFi;,%)iL,l‘ﬁ-(Beta)ﬂi‘fﬁ%‘% 5 IE1R
G IRAE » FRb 2 S A R T HE R ey iR l’%i(smdﬂﬂi Deviation) ~ 1 f5(Skewness) fiL i A
(Kurtosis) - 3+ - {f@ 85 S04 A8 o 5] A 4R EH 5 o) ZF 8 £ Lwa Be B £ 4By S BB 3RS
6 TR A AR )3T e FARE) TR AR LA -

31:;%/&?»&/;}%%% BEAR - BREEER -ALE TR miEdEZABARAN
BFA A= REAG—BR—HHTHEHBRTEREANBE  FhBE=ZKEASS
G RAT AR T REA G ER EM > EARR TR EEERG T NAAWMALEHT -

AR B ey A FA RN (Alpha) ~ 77 35 A (Beta) ~;’.?~;é‘ FRAE -HRMEEERL-8F
FEBLAATHR P TUBRAD GIIE  LTUBERAPRAE - AR L R - & E
WoBE AR éﬁ?ﬁ*%%ﬁ\T&ﬁU‘&#’ ILFET AR E 2] 69 Q K » 2 Corrado and
Su(1996):EFME A prie TSk B (S BE BEE  REAATR QAE
P &

Corrado and Su (1996)## & & — 18 14 Blackgnd Scholes (1973)4# &) & 4E 22 o E 42 HE AL
Al » b5 B A Black and Schpyes (1973 B R ey B BAECGR B AA SR E SR
Gy IEF B > A RIER S48 84 P o) EIFH 91 A € 4F 41 H Corrado and Su 4
AEESEH TANBRESE R ERHAEP R QR -~-PHQ R E » =A%
ENGESE S -3t -k e i

?P@ﬁu#ﬁﬁifﬁéﬁﬁié EHEAT R REIES PN T 5B LTR
PN A A pct E o RERE AR AR RIELER - TREE 50(0050.TW) %
BHERPRS Kok P REVPRATEAA S0 4 > AR AL EH T ARG
a9 50 AR - LR EEARKREOIER - ABRER SHMEHERREAHRZSH Rebay
Sraktb g o RIRT R T T AE AR BAIREN -

=+ ®EBW

HER BEDHKEBTHGE  REESHORARTRET e — KA -
AEZPURBEEOHARAMRI] - REPE ERAUTHEARBBRART 28
FOAMRBEEEMERE oM RRTREROBN MARBSEEZTEL K
AERE REFELABFEXEAAM T 2AA SRR HRET HEEE-

EAMEPHEAT ﬁ%% SERAELERAUMARAREY » 2R EHTETHRE
(Logistic Regression, LR) i {2 1% 4 %8 #p 4& 48 28(Back Propagation Neural Network, DNN) -
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WEEEPHBSH G — BB =ér1x;{z¥$ﬁ2\érﬁ$§i$ﬁﬁ?% 180+
PARIF e R A X 5 Rub ey FIET AR S RE S8 TR R S Ei x — B AA S H A
J1 69 42 4938 0 T LA GE AR S ey AR B IF TR B A > TR e TR e 1 B
02K BoAS OB L HEFELTOEALE S0y » RRARTUAREHER
5 RS FIERIE (AR EHEH LR BT RGFRR R R - HAKRBEEEAAR
BEVHE BAEX )RS POORRLRBNELLY -

AMRAAMBS LT IR RELELGHHERREEHAREM T HRR ERAR
AREHRBEAFHEIRPE > AL FROABRRAT T N T RaIFS > BEH R
WA T A G IR HRAKAT S » EH I S FE 69 B8 RSB R K ESH
PR G Rebfesaly ~ PRI RIAM M AwEARELEH - AR S0 eh A AR -

= HRERK

$W%W%$%z£§%£ﬁiﬁ’%W%iﬂTiﬁéi%%=m%$W£3§
KM B ) o B FEXER DA - BB ER AT AM BB RA -
SFHRY LA ﬁ*J#]Ea‘Z‘%—ﬁiﬁiiﬂiﬁ%ﬁﬁ%é‘%?i C RHETHRERRSN 2
R H RSREITHROREAQONH - FEFESRAER  QEFIRAIATERER
O
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=~ REMRES 5 R0 UK

Black and Scholes(1973)% — i 7 A 7 E A4 gL A8 o) T A 2382 a9
WA S A BRAR %Hﬂéﬁiﬁ"%‘ BHRUREIHMA > LEEEAGEALTELER
eyt Fas  EXAEHERERERT AT RESELE AULATEREGTRER
& ek 0 3F % 2% o4 Black and Scholes (1973) & s A6t » R T T 2| FE) a6 AL -

orrado and Su (1996) 4# Al Gram-Charlier B KX & & T E & 4 56) = 58w g
B % o R R K P AN T R AR SRR - SE R S&PS00 45 H 1S4 1k A LIS A
ﬁ ; Heston (1993) #2 i [k #% /% %4 #2 %! (Stochastic Volatility model) » 3f 8 & 1 2 +4 B A2
Zhang et al. (2017) i€ Fj Heston # i % 4 [S 416 & -

(1]

Amaya ctal. (2015) 1% A £ A28 & AT1E +F J1m A6 S1od A8 ﬁi‘ﬁ OF FE A T AL
BB 2 M A EGM G AE SR AER R T A 93RS 5 Stilger et al. (2017) # AL B
EREPHEGESGERR BB BER R RRERR AR -

(1]
=- #&mmmm

MecCulloch and Pitts (1943) #¢ 33 ufp &2 P ey b @5 ® > BAAMM T > R
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A TP 42 ey AR AL 5 Hebb(1949)4% i 7 % 18 #F &8 7T 15 B4k B8 - @ﬁiﬁ_ﬁ’é&ifmlﬁ
oY FE AR 98 38 e R B ik o 484 T 4R 212 E (Hebbian Learning ) %#E’i’%‘&;%’i‘ &
EX /L3 32 Rosenbﬁt (1958) 2 7 — A% T Aot 0 B ko 7T AR
BASARAAE ) 0 AR A — R ) A X aY AT BiAP 48 4984  Hopfield (1982) R ey E
£ 3k M 48 84(Hopfield Neural Network) 2 45 4b 48 4888 B £ — {E1 #7807k - (647 SEAP S4B 88
=T LAE B AE R A 6 SR R R -

Rumelhartetal. (1986) 4 —EEH L EH i ho) % EaT P S EE > E{EEE4E
#9%%& (Back-propagation Neural Network) + ® &% 7 #5840 £ 48 88 #1.38 45 (1997) » #4848
PR R ST IR e B AT e SR TR AT R 2 T S AR 0 3R SRR AR A 3R Y
A e

%~ REFEREY

- |%ﬂ*ﬂmut#§h

AR RLREE S ?@ﬂ?ﬁ#ﬁiﬂﬁliwm Economic Journal, TEJ) » LA 3&18 T4 B 23
ERU BRI FBEHNEFEREABGE 2N ETEER HEE L -8 EF
FAB - A AN A 200651 A28 E2021 12 4318 -

EHIR 5 A R4 2008 £ 5 B 30 B E 2021 412 B 31 B » & 3355 A4k
IR B A EA A 2014 £ 1 A28 %2021 £ 12 A 31 8 ¢ £ 1960 @44 :
AR 5 R4 2020 £ 1 B 2 B E 2021 412 A 31 8 » 3 489 EiE A& -

&%i&%ﬂxm%?&,ﬁﬂEria%ﬁﬁﬁ%zgﬁsaﬁa%i%ﬁﬁ%ﬁiﬁuﬁﬂﬂsﬁ Ry BB
TAELER 15045 HIA SR A TN 2L 024 QT RETHARZ £ 11845
BHPHEECETEE RGN 6HET ARABTHLMIE  2hHLBTEES
o R R B R SR e H AL R R B R Rk AR AT E AN -

G IEH B HH R B RS A AR A X BT T b e A
A AT BRI RS B0 10 @ FH -
= MAITIRREEE

(—) # 5 98— % #7= & (Logistic Regression, LR)
#3544 F (Machine Learning ) %l%’% (AD) &5 % - FiBFRa)IHERE
FEIEANBR— B Y - T RZ e B A BE X% F (Supervised Learning) #2 3k B2
& K 4 H (Unsupervised Learning) » £ & - BEHir@ g E e BEXELE A4 A
A AR ST A BLAR oy B4y 4R 84 o T DR SR 3B A AR BT R 2L 0 3kt B A A
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) & o M ik W e 18 2 P = 7t 4 %8 (Binary Classification) gy #£7) » i
FEBERSES 1RO

e
(=) 3 B 48 —(5){% 3£ $A4b 48 49 3% (Back Propagation Neural Network, DNN)

2 H (Deep L-earning)&,;%*ﬁ% RE—H vaET SR EEE > E
MA@ UM A BRI ﬁzﬁ-ﬁ?ﬁfiﬁ & 8] {8 SR FA AP 48 49 B v B F HrE S
—HENEEREE 2 E2TUy A= 43 AE AR (Input Layer) ~ [ &
/& (Hidden Layer) ~ #ji #i /& (Output Layer) -

fi4h & 83 F - A2 4 8 Epoch ~ Batch size ~ i X R #(lteration) &) £ R £
BB ETHAEHE > £ ¥ 3o Batch size 7T 24k 8 52 ik FE k>

lab g 2R EE  mERi = (ki —
Batch size) x Epoch -

=~ Corrado and Su A

Corrado and Su(1996)4 Black and Scholes £ g4 % 8 4 BBk 38ia A& B & Ak f
W e o JF ¥ M A Befiak o 348 A Gram-Charlier B M X ##E2EE S )T RS ¢
f) = 230 CoHy () () (3.1
EF o)A FEREEFE R - H,(x) % Hermite 38X - G, A A #E -

Rl Gram-aarlier BB X B @ ey B )& 3t - B sk 4 Corrado and Su #17 +{%
BATeg 38 o 48 B i 24 Black and Scholes 43 A & 42 sk ey 15 E AR A ¢

Coc = Cps +u3Q3 + (uy, —3)0Q, (3.2)

1 3.3

Qs = 5;So0VE ((20VE - dy)n(dy) — 6*eN(dy)) 3-3)

Q4= %sgmﬁ ((di ~1-30VE(d; — 0E) ) n(dy) + a3t2/3N(d1)) G4
(S /K) + (r+0% /DT (3.5)

d
1 O"\/T
& > Cps B Black and Scholes £ 416y T 4 2> X AF > us B IR 69 7 A R F 5B 1
Bl > w, HAR T ZREGE 7 R AELAE  n(d)AFEERRFELII 0B
BROEERMENEHE  NA)AHFERBRRAAF LD -




s XhHRB

BERME  RABNAEIAUELARRAMES » EREAAR  BREAK
R A BB ML > AR AAT RS EX B EREHELALHMMEY
ZBRAk ﬁgérﬁﬁafﬁ 0% ~ 0.25% ~ 0.5% R MR B MBEARKIK - EEATHEA
B 7 G e RS AR A AC B P BRAIAR > AR R AUk A 1 R 00 1 K& BR 0
KRBk -

i\ B E i 5 e (9 AR A 4R P SR e S R AR A TR 6% B PRk 0 2 &
EHOERAAARR c BEHRGEE A AR BESEE  HHeTHASRE
B K O E{ERApCEBE R SR A0 F | SHERET - (22 3 &5 By R
Fllik ek - BILARGT R PERAINRTHE P oy | 30 ayro] RO 508 54 2 4988 89
WHEREY L RO~

%ﬁ%%%ﬁﬁ%rﬁﬁ%a%ﬁ=ﬂ@%ﬂk%ﬁ@@ﬁ?%ﬁﬁm%yﬁﬁ
wPagfh B ARAREARE S i EERERCEBAA LGB RKNETA 1
it B A4S B APIAEE 0% ~ 0.25% ~ 05% R s AR MMM E L EABENERNEA
WA LA AEBEARNAZARBEATRMES A 1> B ETTHMEE 0.5%
B e b A TR e B F AR 0 e kL 0 F B RAE - EHLHRBEETRH
Bie b HRe MR A SRS  BLARHETHTHELERE SN PEHH
PR & 0% ~ 0.25% > PIAEAAA 0.5%B56) 1K AR ek A & o

%ﬁ%%%ﬁi%rﬁﬁ%a%ﬁrﬂ&ﬁﬁﬁéﬁﬂm%%%z2~$4d~&
8-10% > AR P&IMa B B &N E S QM LR FEFE @A e Ak
BRI E A 00 3B 4R DA BREIRA I A MR G R BB Z 2% 3%~ 4% 5%~ 6% > 8%
10% » FAME AE—REAEPHEELRIF AN > AR EAHE T ARE
G ALIE & BB T REF BLIE A 69 2% ~ 3% 4% ~ 5%~ 6% ~ 8%~ 10% Bp & i B E AT R
B3| F i Reg o B R AR o

AEFFTPHRL RS BER 0 ERAEBEHESAK P~ E=ERE K510
AR MTAR  tEE ARG AR A A AR PHEARB G ER > BERATH RS
BELT R RSB P e) ST kIR > AR 69 F RS PR A 0%~ 0.25% ~ 0.5% » 1 f
H g 2 BR AR A IR R B B2 2% ~ 3% ~ 4% ~ 5% ~ 6% ~ 8% ~ 10% L HT 0 B
BXTHEHREHZZMEAR > MEHAEBAR THREM G AR Reb2 o £ £ -

e T S B RAR AR ST - AR R Hado and Su (1996):F £ B R 7 i ¥ 6947
By S8 oA AT BOF o B i R AR I BAR AT 0 R A SRR P
Bob o EERFHAERIRIEZ H EN 10 G ERE T UEE A &L 5 AR
MBET S BB RBE - BB ETHASERHE  E2RE - EoEER
R  p I HRBAK =R AW S8 E - 25 % P 2K ~Q RIEM
P+Q -




VAT ) i NS B SRR B A T IR B 5 A AT R
$ims— @ AA A OLS #LiE ﬁuﬂiﬁﬂﬁs@a#@sm%ﬁ % FARIABL R (ALL+DNN)
Fug — 0 A A 4R A OLS $ki%E 4 8036 1% A B 5 0718 5545 A 858 B8 (ALL+LR)
Fws = 4B A OLS Hhif % #3% rﬁf@ﬁ##g@f&w&ﬁ %8RB A (OLS+DNN)
Fugra o 4k OLS PLif & 34k A 7B % 739 5 1F A 78 ] B2 (OLSHLR)

£ 45 Fes BUREPIEE SR B IR AR RS thf - &£ 21 #HHER-
PL3FEARFE ) RGN - BHEREXFR RREE&F 4 BB ERARR R
B 3% A IR 2 R B RES AR MR B Reb e mAER H R -

A~ HuiER

EHELH Eﬁ%’ FRLERRFLEAE TS KRB G H K 0 B AR
IR T E ACK A 49 M 3R 380 £ (Internal Rate of Return ,IRR) -~ #/b4Z % # (Sigma) -
B % 354Z(Sharp Ratio) - A % % © % (Max Drawdown,MDD) % m B 542 » LA F & 418
ey oo A

28
(—) PMEE3081 £ (Internal Rate of Return,IRR)

MERENE = (1 + RARESE)VFH 1

g A
A

RAmE =

(=) AR £ (Sigma)
FALABRE ¥ = WENE2ABE £ x V252
(Z) & #354Z(Sharp Ratio, SR)

AR 4 4.0 5 — o B )
SRR E

REiEE =

(@) F&AXH % Max Drawdown, MDD)

1+ RAESRE 1
cummax(l + ZA&MENE)

BRAZHEH%E =

£+ cummaxQ AL RBI 2 RARAM -




B REEREH

E 2 gy el P

SH AT YA OB S 8 - ABHR E(Rolling Window) &y 7 X Z3t HER &

S8 BAER QS RIEH A WA E S BT -

Rijp1 =g +ay Xo, +ay hSKt+a3XKUt+a4XAlphat (4.1)
+ as X Beta; + ag X Fly + a7 X IT; + ag X DE,
+ ag X Ao, + a,y X ASK, + a,, X AKU, + a,, X AAlpha,
+ a43 X ABeta, + a4 X AFl; + a5 X AIT, + a4 X ADE,
+ &

Rt+1=a'g+a'1><0't+a2 XSKt‘l'(IgXKUt"'(Iq,XFIt +a5X ITt (42)
+ ag X DE; + a; X ASK, + ag X AKU, + a4 X Ao,
+ a9 X AFI + aqq X AT, + a5, X ADE, + &

Ry = ag + ay X ISIG, + ay X ISK; + a3 X [KU, + a, X AISIG, (4.3)
+ag X AISK, +a, X AIKU, + ¢,

Ripy = ag +ay X0y +ay XSK, + as X KUy + ay X Fly + a5 X IT, (4. 4)

+ ag X DE; + a7 X ISIG; + ag X ISK; + ag X [KU,

+ a9 X ASK; + a11 X AKU; + a5 X Aoy + a3 X AFL,
+ a4 X AIT, + a5 X ADE, + a4 X AISIG,

+ a7 X AISK; + a9 X AIKU, + &

R R AARGR RS t+] SR8 o A% t B - SKAF t ]G - KU,

B E IR Alpha, B % t SAAR6Y R 2 HH RS ABSAMRE © Beta, B £ t HIRe R 2 Y
%kﬁéﬁb‘w FLAS M EEER T ARt RIEEEE  DEAF tIHAEE
BAISIG AR UM QAT  ISKe AR O IR SRS IKU AR (IS Aok %
tHE By R AL S ASK A F t BIRIE 16  AKU & % t 3 B9 10 5 dAlpha, A #
t B4R ARk B S K BASAIMB R 1L F  ABeta, A% t IR e IR R Hr KB ey By 1L
0 AFLAR (I E R RARYACT S AT AR (M | § A1t e ; ADE, AR t 1
EER AT AISIGAS t MBLRTHELILE S ASKAS t MEASRES
¥ AIKU B E t S E#ILT -

-~

BT NE

A1 5048 A Sklearn % &4 linear_model R 44 & 270 & - AR 85 5] A S 2

stay 16 18 S-2k oA B Ak F 126 547 P AR 4 1 B ) S8 - ERBE R P 2L 90%a915 v K

8




BT > ki P-value /A 0.1 89 28 > RAELE P E OS5%EMECKELIZE > JLik
P-value /% 0.05 &9 58 > € B A TAHE S 268V M B AT AR - &3 ey
SR HIREFS00ET H BIARIGEEAZHE Z aikek > E AT 5 R ey R o

=~ R EAEER

A EF %48 A Tensorflow # &) Keras R ZMFEELH » i AR 5 A 2345y
16 18 5 8ol Bk A 39 S b BA 3 P % 6 SR04 R N R RS P ehiv e T
DIERAE - ¥ FRI B AR e B R e ARER - E AR G Reg ey AR -

IR R TR A S00MER 5 B EHREF T ARRIIRER—EAXH A 0
Al EHREAH2008F5 A308F 2021 F12 A31 B - [ERERETAHZE - 12 @546
7L AR REA 293 R -

w~ ERRXLHRERER

HEHB AT RET T AMMS S BYETE - BRGE - B REE - Bk
K 2 AZFAIRE Alpha ~ 181 B $17 A 4k 258 ) Beta » M ZE & 4730 65 LR A A 48 2%
P o bR X M AERE ResdA A Sk AR S HES BT H Reb sl >
5 RBE T T

TE# R ARMB AR EBEE R AHHMBEATH T H ML §H R AR
B &%k ARREENHAHREESEZ 2-3-4-5-6-8-10%

TR Reg A R EIR 4 BERTRE Ry sl ek PraigsiEikREg R
HRBAOERMRABEHFAOGBMILE £ 3 BH AREFANER  TUHBOE
o ARE RSN > ARy P 0 RMAASREIEEALGR
BEERENAEFABH) - AARXAEER 1 FReG— KM E 2 P 3FME| £ (IRR)
R RRABRHLGEK  MAEWELARE 0 8 ERRTATERBEL RN
B AR 0 SR BRI R AE R s & A e S0 A Rk -

H1 R —F 6REOEHEEGEREE RSB AR PSS "TFok 2
% > PIEME=0% H= > mAeaBEsRTRESL A T Tk 5% FIEA
=0.25% Hex | 91T FEk 2% PIEE=025% Huk o

& 1 M8 F% — (ALL+DNN)EF F] R 30 M sy Sk R R

IRR Sigma SR MDD
£#EBH| 0219 0.258 0.851 -42.20%
5HE 0.355 0.181 1.959 -26.53%
KA
# &4 BH 0.057 0.223 0.257 -51.92%
Ehs 0.161 0.138 1.166 -19.51%




S#EBH| 0288 0.237 1215 -27.62%

3 &HE 0.501 0.191 2.629 -18.72%
#4H4 BH|  0.107 0.14 0.769 -28.06%

e 0.163 0.091 1.792 -6.73%

S#EBH| 0423 0.267 1.585 -25.25%

i &HE 0.527 0.215 2.451 -19.81%
#4H4 BH| 0053 0.177 0.302 -27.08%

Ede 0.147 0.083 1.765 -4.64%

L AKAYHENTRMER TS RS BB ETARE RSN SRR ARREY  RARATAS YR ER
SR Rk -

K2HR o TR P AEAHEY T B Rt Reg — 48R
¥dhehk P amlirmE TR Re A T Tk 2% PIEMA=025 R
T TRk 6% PIME=0.25 Feg " Tk 2% PIBME=025% % H¥ - #
A sa ey R b 9L R g —4a ) o

& 2 AR R% = (ALL+LR){E 7 F) R85 R 69 Sk B AR,

IRR Sigma SR MDD

4#EBH| 0219 0.258 0.851 -42.20%

A% 54 E 0.283 0.187 1516 -21.80%
#$%4 BH| 0057 0.223 0.257 -51.92%

e 0.138 0.143 0.967 -27.62%

£# % BH| 0288 0.237 1215 -27.62%

¥ 58 0.394 0.19 2.077 -21.80%
#%4 BH| 0107 0.14 0.769 -28.06%

e 0.152 0.116 1312 -10.45%

4#EBH| 0423 0.267 1.585 -25.25%

- 5% E 0.481 0214 2.249 -13.38%
#%4BH| 0053 0.177 0.302 -27.08%

g 0.187 0.102 1.841 -6.86%

LA A BENERMERFO RS - MBATARR RSN SRS AR R ABATAHERER
ke -

HIRB=ZP GHTEEK P AMARESTEETE RB5948 T Fk 2
% > PIEE=0% Hws ~" Tk 2% > PIEM=0% Re& ~" Tk 5% PIEE=025%
Rt EdhehRk P amlmES TR RE NS T TH 5% PIEME=0%
R~ Tk 6% 0 PIEEME=0% K%~ Tk 2% PIEME=025% K% -




4 3 4B % = (OLS+DNN)& R F) S w6 X3 ] ) Sk 8 A R

IRR Sigma SR MDD
£#EBH| 0219 0.258 0.851 -42.20%
£ &#E 0.319 0.179 1.781 -17.76%
¥£H4 BH|  0.057 0.223 0.257 -51.92%
Fihe 0.118 0.148 0.795 -17.15%
L#% BH| 0288 0.237 1215 -27.62%
iy 5T 0.401 0.178 2.246 -15.94%
#H4£BH| 0.107 0.14 0.769 -28.06%
Fhe 0.122 0.105 1.159 -15.12%
L#EBH| 0423 0.267 1.585 -25.25%
s EHE 0.456 0.225 2.022 -22.99%
#£H4 BH|  0.053 0.177 0.302 -27.08%
2he 0.09 0.057 1.584 -2.89%

LA BRENERMERSORS  BBATARR RSN SRS AERRNY  BARATEHERER

HA R o

FARSmY  SRTARNATHAREG FE T E KRB MRS =4 B - M4

e A T Tk 8% 0 FIEE=0%

DB T Tk 6% PIEME=0% K-

Reg s oA DI RBIRE T & F RS

# 4 B A% (OLS+LR)EF B R i M ey s £ 2,

IRR Sigma SR MDD
S#EBH| 0219 0.258 0.851 -42.20%
P &#HE 0.283 0.187 1.516 -21.80%
&4 BH| 0.057 0.223 0.257 -51.92%
e 0.138 0.143 0.967 -27.62%
LH#EBH| 0288 0.237 1215 -27.62%
3 &#HE 0.394 0.19 2.077 -21.80%
&4 BH| 0107 0.14 0.769 -28.06%
Ehe 0.152 0.116 1312 -10.45%
L£#EBH| 0423 0.267 1.585 -25.25%
5 EHE 0.481 0.214 2.249 -13.38%
#¥&4 BH| 0053 0.177 0.302 -27.08%
Fihe 0.187 0.102 1.841 -6.86%
iR A BRI RRMERF R BEATATR RS SRR AR RARATA KR AR

B R o

B EalibeiEa) E i Fh RGFT RS » R e E R=s IR
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TFpk 2% PUEME=0% % > RbA iS58 & 10 BAA A tB T Tohh%A
2% e B AR - IR T A REAS Rt =S 0 T UUR B A s — 91 R = 6l PRIk E F
MELEMEELRB =N R wiF > Tl m " Tk 2% PIEE=0% K=, i&
1B F ok R mB 0% R 4 A 18 6 AR S 3 el U R L BUAF -

A5 GHTARMIRAEA 0% RERBSH TR 2% OB BEAR

IRR Sigma SR MDD
# 5 —(ALL+DNN) 0.355 0.181 1.959 -26.539%
#%w% = (ALL+LR) 0.283 0.187 1.516 -21.809%
% w4 = (OLS+DNN) 0319 0.179 1.781 -17.769%
% #m (OLS+LR) 0.345 0.187 1.846 -20.561%

bR S EIF M RANE R R B E T A SR RER R -

A6 EMTAFTHNEUAL 0% REREH TR 2%HHBAR

IRR Sigma SR MDD
& ug —(ALL+DNN) 0.501 0.191 2.629 -18.728%
%= —(ALL+LR) 0.394 0.190 2.077 -21.809%
&g = (OLS+DNN) 0401 0.178 2.246 -15.947%
% # 9 (OLS+LR) 0.379 0.182 2.085 -20.561%

R LAA SRR ER T RS AEATAERBARRRNY -

A7 GHTHBRMNEAS 0% RERESATH 2% OHBEAR

IRR Sigma SR MDD
&= —(ALL+DNN) 0.466 0.222 2.095 -20.089%
% —(ALL+LR) 0.459 0.221 2.083 -21.809%
R Es = (OLS+DNN) 0.398 0.215 1.850 -20.764%
%% m(OLS+LR) 0.362 0.215 1.684 -20.561%

RS EENERAER SRS ARETASAEARRREY -

RS BhARMIEMA 0% RERGATHR 2% HHAAR

IRR Sigma SR MDD
% # —(ALL+DNN) 0.161 0.138 1.166 -19.511%
# w5 —(ALL+LR) 0.109 0.155 0.700 -34.874%




& = = (OLS+DNN) 0.119 0.111 1.075 -17.008%

&= m(OLS+LR) 0.105 0.106 0.991 -15.303%

R A BIENTRMERFO RS AR A TASA S AR BT -

R B TRNERES 0% RERSHTHR2%HHKAER

IRR Sigma SR MDD
Fug —(ALL+DNN) 0.163 0.091 1.792 -6.728%
##% —(ALL+LR) 0.133 0.098 1.365 -9.817%
# =& = (OLS+DNN) 0.103 0.081 1.261 -9.223%
# =% m(OLS+LR) 0.105 0.087 1.203 -12.462%

bR S EIF M RANE R R B E T A SR RER R -

10 EhaAERNRES 0% KHKEHTH 2% KB AR

IRR Sigma SR MDD
& ug —(ALL+DNN) 0.114 0.101 1.129 -9.95%
%= —(ALL+LR) 0.167 0.103 1.621 -6.03%
&g = (OLS+DNN) 0.056 0.094 0.592 -10.266%
# =% m(OLS+LR) 0.069 0.104 0.660 -10.019%

LA AEENPRIERFORS  ABATAH SRR ERRNY -

A~ RBXHRBADR

FAE T > RE L— 8 R EHERE R E LG R H S HMUR G RS K
AEHEESEWMRBIEYR  CRAMEORE  RR=EF AW FHaEHILE &
B At R B AR e PALE A SRR SR OT AN SR QRA éﬂ%ﬁ
S A ERTAMBEHECNPHQ RRAKEAKRSEE X BT AFRREEEZ
EEE R AT A B TRARE > DR TR ARFRES UL S B R -

R eI EEH B T Eﬁéﬁés“égﬁﬁﬁ?‘ 10 o 38 3L H2 4 6L 7 1 EAE A i
A Corrado and Su (1996):# 1A BER P 4 AT AR S M SR THE - [SERE - 5
BUERE SR8 RS R S BRI P AR ~ Q AR PHQ MR H ReBe) STKL
B RHhRE_AME—HIBER -

1L Bl 14 AR B Res e R )~ PS5 3 60 B R BLARE - R A AE kg
R b Jale S SRR T A (BH) » & 11 $1K 12 89 Reg— L Rjog — > [ BF4
JE P RER QA HRI AL E—F 8 PR K QR RA L& 1 65l
Wby PORE o by LT SR AN F E T AT AW R S el Q AR S B ST BAA A ) 3 e
B Rk e -
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& 11 KB R%E—(ALL+DNN)AR F) R4 M e sk & R
IRR Sigma SR MDD
BH 0.053 0.179 0.295 -53.23%
P 0.092 0.15 0.615 -32.56%
i)
Q 0.07 0.061 1.152 -8.46%
P+Q 0.112 0.146 0.769 -36.98%
BH 0.093 0.147 0.637 -28.72%
P 0.124 0.129 0.961 -22.77%
8
Q 0.098 0.137 0.72 -28.72%
P+Q 0.143 0.125 1.142 -18.15%
BH 0215 0.193 1.113 -28.72%
P 0.35 0.141 2493 -9.74%
42 81
Q 0.356 0.132 2.693 -10.07%
P+Q 0.348 0.148 2357 9.97%
RS S FIE IR E R R MR TARE RSN SRR RIURA S AR AT B ER
Hm Rk -
£ 12 X8RS =(ALL+LR)E 7 F) R 3 M &9 Sk ok & A,
IRR Sigma SR MDD
BH 0.053 0.179 0.295 -53.23%
P 0.112 0.141 0.793 -32.00%
i)
Q 0.118 0.096 1.234 -14.29%
P+Q 0.125 0.138 0.907 -26.36%
BH 0.093 0.147 0.637 -28.72%
P 0.119 0.127 0.934 -17.01%
8
Q 0.112 0.128 0.875 -23.71%
P+Q 0.124 0.124 0.997 -18.84%
BH 0215 0.193 1.113 -28.72%
P 0.32 0.145 2.205 -9.74%
42 81
Q 0.387 0.131 2.958 -8.12%
P+Q 0.321 0.146 2.194 -10.82%

AR ABENYERAE T RS B ETARR RS S R R BARATS B EE
R Rk -

FiA I R B4 Roh =00 R ra 05 0 & 13 AR (8 B A9 55 2 TR BLE 4
ZonBaEEPARMNGKARE £k U RS EEHY  REE QAN
MAREMA REMELEZHAL)E P A ENEGEE P A EMR Q AE » M F—3
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FE BB 638 (B R LA BB BB Reb = L ReE o

& 13 K R =(OLS+DNN)LEF Fl R0 M s sk % A R

IRR Sigma SR MDD
BH 0.053 0.179 0.295 -53.23%
£ P 0.092 0.15 0.615 -32.56%
Q 0.077 0.074 1.037 -10.87%
P+Q 0.078 0.16 0.485 -39.32%
BH 0.093 0.147 0.637 -28.72%
. P 0.124 0.129 0.961 -22.77%
Q 0.099 0.137 0.722 -28.72%
P+Q 0.093 0.132 0.7 -27.17%
BH 0215 0.193 1.113 -28.72%
P 0.35 0.141 2.493 -9.74%
43 87
Q 0.299 0.13 2.304 -11.16%
P+Q 0315 0.146 2.153 -12.87%
LRSS ER MR E R T RS ARETARE RSHMN SRS RIRT  AAREATAERES
Wk Bt 4y -
F& 14 X% R v3(OLS+LR)E R F] R4 K] g Sk &R R
IRR Sigma SR MDD
BH 0.053 0.179 0.295 -53.23%
. p 0.112 0.141 0.793 -32.00%
Q 0.126 0.092 1.369 -10.51%
P+Q 0.09 0.156 0.573 -48.43%
BH 0.093 0.147 0.637 -28.72%
. p 0.119 0.127 0.934 -17.01%
Q 0.114 0.128 0.893 -23.71%
P+Q 0.105 0.132 0.798 -19.51%
BH 0215 0.193 1.113 -28.72%
P 0.32 0.145 2.205 -9.74%
43 87
Q 0.371 0.124 2.999 -6.46%
P+Q 0.264 0.16 1.65 -11.93%

B AAE B RN SR R R e R o AR AR RS IR AR AR EAHR AT A SR AR
ok RAr e -

&k 11 Bk 4 eymfERE P RNAEDGFTETE R A S HHE P REH
PrQd % 5 " Tk 2%  PUEME=0% Fub - (48 QAIE e B e § i Rebfe Rup—
fReg =B TFEE 2% 0 PIEEE=0.25% Heg » A RS- EBmh T Tk 4% M8
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E=025% Rwg ; PEAAMEG EREE R RRMHT RS waE A P RS Q A
A T Tk 4% PUEAE=0% b - HepE A T Tk 2% PUEME=0% Kb A48 40
PeiEe) Rep RPIEMEA 025%  AEEPAEMA%R TS T Tk 5%  PIRME=025%
Res 0 Q BIEAL Res—2lwe P oy B i § b Rk a) Tokebt 55 B F ik 5% ~ 4% ~ 8% »
4%  PHQ £ Rwg— Bl b oy B § il Rus e T kbl 0 B A T2 5% ~ 4% ~ 8% ~ 4% -

PR FE R RSP KRB PAER T Tk 2% PIIEME=0% %5
ARSE - MAGMMETUARLH TS REETRERNETHTHEAELT
PRt ] 2 2% PR (A A 0% 5542 7R 5] Rows Fol 69 R B 4 R R S 30 49 30403430 T 2k b fp)
B SU PP AE B 0.25%FF 42 7R [B) Rug R oy ReB- 45 L /R, -

F 15 Bl& 1T ARG B EA LR RS P LR il A RIe S AR TUEHA
KB & T Rktb ) B 2%05 e PRI i P+Q A Hwd —eh s it 0 Q AIE A Rk w e
A 0 fedk 16 PH (AN S e Rk = 0L Kb g o Sk ) A B BRAY FEK -

AISABERIAIVEES 0% > REREAHTH 2% P REKBEAR

LA AEENPRIERFORS  ABATAH SRR ERRNY -

IRR Sigma SR MDD
##% —(ALL+DNN) 0.092 0.150 0.615 -32.559%
=g —(ALL+LR) 0.112 0.141 0.793 -32.005%
#®% = (OLS+DNN) 0.092 0.150 0.615 -32.559%
# =% m(OLS+LR) 0.112 0.141 0.793 -32.005%

£16 XBERMIMEMEA 0% > RERSH T 2% Q AEKKAR

IRR Sigma SR MDD
##5 —(ALL+DNN) 0.067 0.161 0.417 -50.439%
%95 —(ALL+LR) 0.078 0.159 0.492 -45.887%
%5 = (OLS+DNN) 0.051 0.053 0.976 -8.461%
%% m9(OLS+LR) 0.093 0.071 1.312 -10.861%
AN A SRR ER TSRS BEEATASREARRRTY -
17T ABLERMIVEES 0% > KRB REATK 2% PrQ AR
IRR Sigma SR MDD
% # —(ALL+DNN) 0.112 0.146 0.769 -36.984%
##5 —(ALL+LR) 0.125 0.138 0.907 -26.360%




& = = (OLS+DNN) 0.078 0.160 0.485 -39.322%

# 5% 19 (OLS+LR) 0.090 0.156 0.573 -48.434%

R A BIENTRMERFO RS AR A TASA S AR BT -

F 18 214 20 A RE) R E A & B Res P A RBH K] A P I ) G £R > £ B R Bkt
A 2%0% > PAIE ~ Q RIEM PHQ )5 KRN A A RE— ~ R%EwW ~ R —RBixfk -

£ 18 KBAPIEMEA 0% PHAREREATHR 2% P RAEKAAR

IRR Sigma SR MDD
## —(ALL+DNN) 0.124 0.129 0.961 -22.773%
% w5 —(ALL+LR) 0.119 0.127 0.934 -17.015%
## =(OLS+DNN) 0.124 0.129 0.961 -22.773%
% =5 m9(OLS+LR) 0.119 0.127 0.934 -17.015%

R LAA SRR ER T RS AEATAERBARRRNY -

R19 KBAPIRMER 0% PR REATHR 2% QAAKKAR

IRR Sigma SR MDD
% ws —(ALL+DNN) 0.098 0.137 0.720 -28.723%
%= —(ALL+LR) 0.112 0.128 0.875 -23.710%
%% = (OLS+DNN) 0.099 0.137 0.722 -28.723%
%= 19 (OLS+LR) 0.114 0.128 0.893 -23.710%

RS EE N RAE R RS AR A TA SR AR R -
A20 KBAPEMEA 0% > PRIKHRBRAH TR 2% PrQ RIEMRBK AR

IRR Sigma SR MDD
% # —(ALL+DNN) 0.143 0.125 1.142 -18.150%
K —(ALL+LR) 0.124 0.124 0.997 -18.840%
&R # = (OLS+DNN) 0.093 0.132 0.700 -27.173%
K ¥ 1a(OLS+LR) 0.103 0.128 0.807 -19.408%

LRSS EE TR ER T RS ARATA SR B ARRRTY -

K21 31K 23 AFRFRREAER RS T ARSIAR B So &R £E X Tk
tefol By 5%0% 0 POl E ~ Q RUE M PHQ a9 ARG A AR — ~ R =~ R — A%




4o AT B T AR ER - £ P B PHQ sy PR fa N S A R — AR
& RWALT A= At > ffe Q RIE S ATHE o) el LB B RE £ -

21 KBAEBMFIERER 0.25% > Kl REAH Tk 5% P REKBAR

IRR Sigma SR MDD
% w5 —(ALL+DNN) 0.350 0.141 2.493 -9.735%
%8 —(ALL+LR) 0.320 0.145 2.205 -9.735%
# % = (OLS+DNN) 0.350 0.141 2.493 -9.735%
% % 19 (OLS+LR) 0.320 0.145 2.205 9.735%

R A A ERENERMERFO RS BB ATAHEABNAER RS -

£22 REAEMPVEMS 0.25% > K HRBA T S%H Q AEAKKAR

IRR Sigma SR MDD
Fug —(ALL+DNN) 0.356 0.132 2.693 -10.067%
Res —(ALL+LR) 0.381 0.134 2.836 -9.930%
# =& = (OLS+DNN) 0.249 0.107 2324 -9.490%
# =% m(OLS+LR) 0.338 0.127 2.655 -9.440%

bR S EIE AN R e RS MR T A ST BRI R -

£ 23 KBEEMTIEMES 0.25% @ K REBH T 5% PrQ REHKM AR

IRR Sigma SR MDD
& #—(ALL+DNN) 0.338 0.140 2410 -9.735%
Rug —(ALL+LR) 0.321 0.146 2.194 -10.823%
& # = (OLS+DNN) 0.229 0.132 1.729 -9.816%
# s 9(OLS+LR) 0.216 0.130 1.663 -9.735%

i bR b B KR AN R AN R AT fieg o ﬁﬁﬁﬁ&%ﬁﬁiﬁg%ﬁ%% °

18 - SRREH
—_— &%
AE R R B 5 T AR ARSI 0 1 AR R AMA SR BEOMBEY

BSOS IUR R E S R A W R MRR 0 A5 HeEEIN B N
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B R ER T 68 A RAML MR EA SRKMAR - — B aofmiik
BEA TUARRRZORRRE  RHBRYEHT —BAA+ > BESHRFREETA
TFREZ £ 8Bt > R MG+ AR BT X H KB SR -

HAME B G B T BA KRS B B AT S s

(—) BRLAPIEA L 0%0F - REAT LA A FRktbf] B 2%48) Fiwk - {252 43 e Tk
el R B 0 R E B AR B B2 AR -

(=) CHELEEHT L A% RcAANG RBMEMRAR  nEdh2eEHMIL R
g By 6 R i &) R oms A R TR -

(Z) EAEFRELHFERTERAGREER A TREARENARNERS
B HIPRa B o

HA RS TR A LT &5

(—) fEREIAHABRARG AT - B § RS TRRLA 3T T TUALE S
AT BRI 0 MEUE R € B AR R ATHE I mAkAe dE0H o

(=) ARBEFHIFFIBESRETURE S 0% (2% £ FTIE AR TS
0.25%# 1% -

(Z) 15 A BB B - (B R 6T BT 5 2L a0 ok B B P18 60 1 S S A 18 R AR 0 4F
=~ ##%

AR K AR AR T AP A T AL

(—) fEBRP - 8 A @ S HeE S8 e) Reg S 70 f B Reb 6 T 2k b8 b 85 3] BA A 20t
Feflidk®h % RS RFREBETA

(D) ERARELEREELEERmARRA BN S  BAREELE ST 2 Ee
B BRI EEKk B R A S EERAGFTURAKESL TR
L @ AT TR o

(Z) A HE Rt A 9L & 0 Rk ah T Bhib o) 0F o 4545 1B A% 49 7R [3) AR ok $ 0 A6 ik
i -
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