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Abstract

This study intends to analyze how institutional investors’ holding arrangement on
futures market, options market and the underlying stock market influences the trend
of TAIFEX index. The study targets to get the insightful view of future index trends
and profit from the investment with the suggestion of the research result. By
reviewing literatures and observing from the market, it is known that institutional
investors invest huge amounts of money on cash and futures markets with speculating,
hedging, and arbitraging strategies. Therefore, analyzing their real intensions of the
arrangements of positions by traditional regression methods is impossible. This study
employs back-propagation neutral network (BPNN) with its tremendous non-linear
searching ability to learn the behaviors of how institutional investors arrange their
positions. Simultaneously, applying the idea of econophysics from Chen and Hsu
(2010), extracting the changing strength of their holding positions by using the
first-order and second-order derivatives of the input parameters as input variables of
BPNN. To find the time range that the price trend is impacted by institutional

investors’ positions most, the experiments are divided to three, learning and predicting



whether TAIFEX futures price will rise or fall for the future one, three or five days
respectively, expecting to determine the perfect investing period by this design of
experiments. To offer more choices of investment strategies, two different empirical
estimation methods are provided. The first strategy is trading using TAIFEX futures,
and on the other hand, the second one is verified by selling options. The different
characteristics of two strategies provide appropriate choices to investors with different

risk preferences.

The research result indicates that the experiment predicting five day TAIFEX
futures trend has the highest precision. For trading strategies, investing with TAIFEX
futures earns highest profit. Taking profit volatility into account, the strategies of
selling options are more stable and has higher Sharpe ratio. Investors can choose

suitable strategies by their preference.

Key words: Institutional investors, TAIEX futures, TAIEX options, Open Interest,

BPNN
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SR N gf—;ﬁl;;g ST Y TR M E RGN S e M ﬁji@»%ﬁi
BOHEL L PE o LA AR X B o

b

.
l

2R 3p 4c(2004)

FHREFFER B FH-FIZpE s n P ﬁLﬁ&ﬁﬁ%“*%?
BB dE g ks AR v RRT S PRSI PRIV TR P Y T RB R
o HEFHEG RS kRN g

= 4 £3(2005)

TR AT e T AL T G e 0 e
VRIS LN E RS SRR PRt S RS S R R S S U
B A BE RS

¥ 7 $.(2006)

AP T AR LB A BN R G F - PEYIOFOEBMGop FF
AT R FARGAFRR G I R E SRR G R R L TR
i“%ﬁﬁ*’#i'p kﬁ“#ﬁgtmiﬁi.ﬁ,r}?hbg’%*‘l#11%?;1;&15 ﬁuca}ﬁ ,%,:
R S A

A
N

/

Ji

Barber, et al.(2008)

4=

P cBadu 1T A RRED F il F o Tias 2l ;s
-38% 0 ¥ ERET S LT A 2% AMA TP RTA R F REBEEART
DU TR TR o G T L R GG S AT R EFI T Bk
P30 WSROI E s 0 & E-3.8%f 4FFY 0 MM A A hp g B
H 4 o

EE RS AR R R A AU R S AL S S £ SR et
¥- o L BB A0 X AR B A S Sk

ik AR F ’L‘L%"ﬁ-ﬁfﬁ‘g %o dp F e P~:F 1% {8 e e ;},\g\ A hOLE R B (R
6 PIAPET R 0 B PR BT R T ARNARERC] 0 AT R
FREHRGFEE AL A ’/"E}L% K i%—mﬁ;f] BlcEL G .’4?& L% ?i&

13



S fer i AR G A 0 TR SR T AR BT
7

B 83
y S SR

2.3 %A KRR

231 A SRR A

# & ez 8 d McCulloch 4 Pitts #1943 # #74% 41 i@ & Hi-
LR et tE R T A A 2 I RERTR S
Flmie E A d -

*TTF!F

%&ﬂ*kmbW#

=

EHE PP A 14 “"’bi’fg_lf 4 ,}wzd i e A
HWERPMKE G2 P §A(R 2-)nE 24 5

P
g

T

'4; é\
jﬁ%ﬁt

B A
%mﬁﬁ‘ﬁ%*w%ﬁ\uaw¢¢WWmﬁﬁ & (weight) - 71544
e 9 ¥ Pﬁﬁﬂ)‘m

—T‘

)

mw?“**%-%ﬁﬂ@m%*@w¢1“@ﬂw
T ITEB Y oA SRt p 1957 E O AR AF 44+ 5 J Rosenblatt 4] *
ES %memmimﬁvi$ﬂmwm’m B E AT Y S RA SR E
LIRS IR - L =l B B

4

,3_- > qur__,g& ﬁx * f

-
P

Bl 2-1 A4 g~ (kA F o~ = =% > 2002)
232 H G R L iF

,,,,, ky@??iﬁ?ﬁﬁﬁi
Bt @ ik
=+

%;\gsés ‘ﬁw%;»,\gs: Eﬁ%ﬁ"??i
REE A

SRR GE S W
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+ 2-3 #pA SR o up 4

gsﬂs 44 \]% %ﬁ%,#ﬁ‘; _,_gﬁ%';r
e R A

EENEY | RH TR $5(BM) A
@i (BPNN) | F5 2 48 & 35 52 (STPR) | #F ~ i
54 SR B (PNN) | ATensris RIS S
CIES £ Yy £

(LvQ)
F i vE 49 B2 (CPN)

EEFSEY | pofpHFI(SOM) | § i % 4RIL% (ART) R

BESEY N/A B = #5(HNN) S -
Ee B e (BAM) | TR
A NIA EX R A wB(HTN) |5 22

19 A e i (ANN)

2.3.3 ) MR S REH A

i) @ L% &2 44 Rumelhart ~ Hinton f= Williams % 4 3t 1986 & #73% 11 &
- SR TR EY R RIRT M ARTE R N RIEAE R &)
RAH SRR ATEREFFR o BB R SRR FER O o 2390 0 24
LIRS TR R SR o B OREA SRE T YT S A
WELBE R e SR WIS IR A r DT AL S~ K e BRI
P FRFRNEER R RER I LGS F 2B AL B4 A KR
Lo EHAGL j:". EEFEP R B anidn R &Mk o

7

— S
—

Input Laver Hidden Laver COutput Layer

3

Bl 2-2 i) i vEATAY S e g ?
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234 E A SREIFE

R SRR R R T D B 230P o B K R ol

H ;‘-'thév\ \QJ; N\L\pro Xo v Xieeen XN*l%’_\‘étiq“%&'Eﬁ@ﬁg‘fﬁﬁ)\ T?"E_: ; ho .

hl---\thli‘:‘ ﬁ;’?%ﬁ%:’ié’é ; yo ~ y1...\ yM’I{&}&ﬁ{?rﬁ? K%ﬁ%ﬂ‘ré,——g‘ 9 ;“-v',’}l» dO ~

SRR R ER S S ENE S EL RE RN S EE T Sy L

4”@@{% @ x%;?gﬁ;bjﬂgiﬁjgﬁ;bkﬁqﬁ*gg‘iww o § bW 9kfr¢j % A

BB E A g S TR e (P BRI 2 FE 1R ]
¢ » 1993)

ho
X0 N N yO
X1 yl
Xn-1 Ym-1
Bl 2-3 % R e g i
AR Rl L TR
hy=1(8)=1(XV,x ~¢) (2.3)
R IR R g U
y, = fla )= W;h -6,) (2.4)

j=0
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4. 1 25823 - B %“%;ﬁ%:”.ré»;{ih shyeeesh 0 B 25N (24)3

0 1

d)

=k

B a1

AR
=

yo N ylooo N yMi1 o

5. ddie R Aty HP e R PAda @FEROFE DM BRD

5, =(d, - y)y, @-vy,) (2.5)

SO R RT3 B0 L B

5. =h,a-h)Y s W, (2.6)
6. P HE DL AELEIDEE
AW, (n) = 78 N, 2.7)

AViJ.(n):né;xi (2.8)

Bl g - BHAIFYEROTIHE Vo~ »IHE
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ARAAE

W, (n+1) =W (n)+ AW  (n)+ zAW , (n-1) (2.9)

V,(n+1) =V (n)+ AV, (n)+ gAV, (n-1) (2.10)

BYopi- B2 land ¥80 AW, (n-1)frav, (n-1) £_F SPRPEFE

SEAREE o WAvip- TR 0 VAR i B 0 A RjTaEAY e %

\

8. &Ew —:—ﬂ; ’ Léé'ﬁg‘%f"j“ ’ .’E’:E'Jé"-*ﬁivij'frwjk -@E'J%u"i"
2.34.1 i@ qui‘??d ol /ﬁﬂ'f = 7f

WA TR SR E o H Y B E e
Pt e d > BY S (FTRREEECREEL Ly
AR T RE GRS BB D S A a
75(2007) B 4o 2-4 o
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F -4 A SRR 2 HER

B e

LM Trainlm-Levenberg-Marquardt

BFG Trainbfg BFGS Quasi-Newton

RP Trainrp-Resilient Backpropagation
SCG Trainscg- Scaled Conjugate Gradient
CGB Traincgb- Conjugate Gradient with

Powell/Beale Restarts

CGF Traincgf- Fletcher-Powell Conjugate
Gradient

CGP Traincgp- Polka-Ribiere Conjugate
Gradient

0SS Trainoss- One-Step Secant

GDX Traingdx- Variable Learning Rate

Backpropagation

,$é¢imﬁﬁ¢ D EME R 2RPIFE ) B EHRF
2 ~BFGS /& & /# (2.2 % /7 & 2 )2 Levenberg-Marquardt ;# & /* (LM HEE) e
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2.3.4.2 # & A HA| (3 S0K)

WERRRY BT A A Sk A 2 A Sl o B F Y

5O Y A Sofictansig 0 4o B 2-4 Ao o

a = tansigin)

Tan-5igmoid Transfer Function
Bl 2-4 > 5 4 Sl

¥ - Ay s ;}bﬁ)‘;ﬁﬁ] J K i A% S die 5 AU e purelin 4o ) 2-5 41

0 > 7~

a = purelinfn)

Linear Transfer Function

B 2-5 purelin & #
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2.3.4.3 it i) @ VLAY 5 g g eh— 44 (Generalization)
23431 # 5 ¢ 0B SR EDR

AR R R ho s B K2 RS e e T P R A
fri?' RO F YR - A TRV REY & o ARRVRTERY EF
R E A 0 A 4 mE’ e fd 22V R AL R R e F;'lgr_(Performance

Functlon HRE Rt %)g ‘ e e PR DTRP e H@ *ASRBETALL
PHRESRFETA DT FE m;ﬁ% * REER G KRG F UL R A ®
A ERBEAE Y BN RER B G LR R E s N AN SRR EY
Flend 3 EVRF R - L oa BT EEE I BRI
BB AR Y § Tk B~ & PT #i(max fall) EEBTRanEL e ga i
max_fail =t + ¢ & [ 3L > Bl3E T ¢ kI ¥ P kB FHEL B R A i
A E R I L D % o (Matlab Neural Network Tool Box 6, 2010)

23432 Hieim @ Eaga iR 4R 1 (Regularization)

W

WEA SRR AP M 2 5 0 2o % £ R 5 #ic(Performance Function) 73+ &
3N e — dr il iend e o W ¥ 535 mean sum of squares of the network
errors(mse) » 3+ 5 3 ;4T

F= N Z Li(e)? = Z Lot — a;)? (2.12)
t; P A SRR ep R B
a; - /)J fig I ST B

et FERIEFENLIRELE

SRR R P KB S BciE 2 5 omse & kR £ (weight)fe ik 3F
(bias)=a i = & Msereg T -

Msereg=ymse + (1 — y)msw (2.12)

(2.13)

21



y: 03 12 Feard B A2 mse ¥ msw g £

w, R R € (weight) e i 35 (bias) s 3

Msereg eri¢ * > 7 13 5] B RAEA SRR O DB RERSEE T o
Wi i&d SR A GRRART T T RA S ERKEM SR AL - (Matlab
Neural Network Tool Box 6, 2010)

235 B @R TRBAPHM 2 §’<

Trippi and DeSieno(1992)

u@@uﬂ+&v’£ﬁ;WS&ﬂmﬁ&ﬂ%m%ﬁ%m RS
FI% JA G e T AR IR BRI 4 BT B S BT o P P B
MR A E_k&rhgg Foik ,?fu%fé@ fe » ¥ LY PR F S AL o

Quek(2007)

- A ig kiy # #c(parametric) > 2 2 HeE FE A ¥ NIRE R BRK aly A
EH AF ;e;;f%' B F NI E BT R o 4R L i j;\gzd K O Z A
12

£ e # (non-parametric):E #HE B HF > TR £~ BB - FREHROT
e TR HEB T A S E B R T R LN A L 476% 5 E P o

S

Tsang, et al(2007)

FI* @A SR 2 - BRE O FRRET L ke FESHT
Pt A B A ATH R e HSBC 2 P ik S Reh o B % B 0 3%k SLend R g
FES F iE 78% o

Watanabe and Iwata(2009)

vE A SRR RED SRR P %S 16 B A g e
°i%h'&;‘s:m»\ llﬂiﬁviﬁﬁﬁ%”iﬁimﬁd SRR VUTRRI S PR IR P B
Mv FEeslriils g ¥ aapplicd o

Esichaikul and Srithongnopawong(2010)

EEA TR S SRR S r’v’vé?é‘ﬁ% £ (relative movement)s % i i& 2
FHREM RS AR B B R SRR TR S g B T
AL~ HEA > B S it - Je,'z“;f_%,!; LhE R MFET e o
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% %] £(2009)

FEERYTOUZ A F LI AAT G R LG FIF R w8
SRR DR TR o Y g AR o ¥ b P IR PR R B A
%% #}\—'\ﬁi—\{z EFL"

o

B

4
-

4z 5 (2010)

Jay Desali, et al(2011)

v ] W YEAR A T g B 4 S&P CNX Nifty 50 47 s RIHET) » 1% = p #h
%"ﬁ%i‘iﬂ; FIFR A k= B b BB B ABE 0 AT B0 hF R R Y e b
Wi dmt 3042%: RIS o @ @ ELE ~ 45 Rk SR ) 5 -4.25% o

dE e RGP ] B YA e AR O B A S 2 2 TR L A F
FEGRAEERAMEEY A LR RAER égxbu.,,“ 3+%‘$ﬁ¢2§£
;qu P F AR B @A SRR G ER] S e Rdp BOR R 2 AT 7 R
& * Chen and Hsu(2010)#% ! s 4 » #-4 ..;..‘Pe&émﬁiﬂ R FE e TR R
BRI Y ok o

==
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3215 #4%

AT LAMTRLD SBD R AF AR AP T AERBEAT
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Fp L2007 #7 18p 312010 # 37 17 p » %3663 B2 % p ¥
%%égﬂg~ﬁ%’LP*ﬂW#?GZ%i¥@G’ﬁ%§¢;ﬁ$ﬁ§ﬁ
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33 TR ASL

RELE THE L REEREAT S A EREAT AN AR
SRHA W FRERBEATAEEPEG  RFEF-HRE SR
BEALT E AR /; v B fs A H-'J@ "guffﬁ‘_ﬁé Kk R“&’é\ﬁhj ’} °

33144~ FAH 3 AT

33LIEBEWEFHATHES 2348

EREFABAT AR AL IR RIRATHEF T
Feg AT R F MR AT RS FARATHREE A S0
3L B3 NeT o

RPELEH 1 (3.1)

1. Tiofpqls = 200
RFEOH 50

2. #F A = TR EHE PERBGRENFN L (32)

MEEF AT AR SO BRERE N T £ 16184 PRI E
¢ » 8700 cHf I 4 5 2352~ 8800 B tEHETI4 5 149 2o JI* ) L FT F
TIE £ 9EE QK 8785 TEREF A A o

3312 FHBIEF FWIFF A2 Lped g3 ¥

ERBOINHEFG AL AR M Tl - ot ERET
PR OREFER g NG S ARG ol
P o TR HAehd E A B TR A F R P B p /0
AR o EHET R ESFT S ALIES FE S SN0k 32

2032 EHEE FHESG S ALY FPE S

HEEFERE Long Call Az 778 A& HUUE-E H Long Call BAE iz
BEFERE Short Call g HE ‘& H Short Call gieAEfir-FAEE HUE
HEFENE Long Put pAZZEE 778 % H Long Put BZZME{E G HUoE

HEFENE Short Put A ZEFE ) /E HI = HUE-E H Short Put fAE(L

MEEFREL N BERP B2 T 4L 161 8045 < AhE L 8785
PR 5 89260 RIHEJEY G S A LIS FE L 8926-8785=141
Ii;‘;‘!:,o
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3313 FHEAT HEEN

EREATHRENE = EREI AT HE - EREL AT HES (0
FHAT HR+ELEBATHE)(F NEBAZ BT LR EAL S E)

(3.3)

3316 FHIES - Z2HA
SR S(ERBATAE S R B/ BERE S S R K (3.4)
TONE S(EHBPATHET AR/ FEREST S B0 k) (3.5)

3LT =4 APRT BT AT HE

w‘f’ﬂ“"*é\#?iwﬂﬁﬁ%%iﬁﬁﬂ FHRE=ZAZAHRATHE
?%"T%M\*fr”ﬁi AT HRE TP FIT A FARATHREETT A
E AT ;\lﬁf—li o ;‘L&,*:4\,;4‘_%;\_1@15_35':_4/;&&-@;\lﬁi_ﬁj
g_o
f(RIAEARATHE “**/é‘sir”%lﬁi):(*?é‘ﬁﬁiiﬁ€
PFZ AT AT HR)S(A2 B ABATHE AL B A AT HE) A

3318HFiT B EALHE
EATHE S(IVHFATHRS S OB FATHEL ) (39)
BUEATHE S(EOHFATHRIS R PFATHELS)  (39)

3.3.1.9 (EX|# P

WM PSR A EF S BAYZ P SRR PO I

Epavii-p R SRR L X > A

%

4
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20 ORE A RE BB BTRLE- R EASL a2 4 & Pl
REE SRR E LD s B3 E O30 eT
ft_ ft—l
f = f (3.10)
L - REE
ﬁ:%tﬂiﬁ%%&
fi1 :i’ﬁt-lﬁiﬁi%lf\%ﬁt
333-m%t

- HRENET LR AR S HFRER R LB LRSS R S
PRE e RAEE o B

l%’h&, MELT| 7R 8L M (S

EEWM%%@ﬁﬁ’ﬁﬁ
RAEFT 4 04D N e % ’mw*%ﬁwﬁ toteid R R P HE IR
FRRT I RN O R IFE TS 1R R A ’uﬁMw@
A R E Y LR R LR R e 30

f;:L%Li (3.10)

froxtp 131%]/\ Sh-omrRiE
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f'p1 Eﬁt'l{ﬁ%)\%ﬁtﬁj_ Fﬁb%ﬁ‘_

334 BERE
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oy o (3.12)

3352 &1

R F R ToRA TR o HiEx B2 ] B AMA TRBEE Y ERY
%@&%§%ﬁéﬁﬁﬁoﬂwﬁp LR PR e E R TOR A T
P2 R TR TR S BB T L R 2 BT

L S8 6 AR T RILIS D TR B B T el » Rl [ DI BA S

rank; ,=1 3| 378 -
rank;, ¢ VRE FRFE TR OE 1B REOE 0 LR AT R PP

X - &I R RS T (3.13)

new

2. :tzuﬁig?]/\ BH AT VRERBETH PR R P 0~L 2 B 2N 4T

X ., =rank /378 (3.14)

new

BPRRTOMIZS A2 AR v g F P AR de (T Z e 4 g
ME P 7}"‘%’5"5@'}’{‘?‘}*- R L PIRRTE P Ll AR ﬂﬁ,%-&r"f :

1 BPREATHEDT IR REDS ME TR P - 8 R SR T
B o F%RRET A < 2 rank=1 eni S B AR T LS R RE BB T A > B
s & rank=2 A HE 0 F 30 rank=2 SR Rldp T - RIRETR
ranklm—l s MR o FRIRFT MR 0 B R EHE m A F R rank=1

SR B T IR (8 e R B ’E_;' FeL E]J;M—Tanklmifﬂ T_x 1 P IEE PR
7 1"mav | B gdceny m A F A & 2t rank=378 (/g8 AR T T (S e
BERFFTA B ¥rank;,dp i 378 -

>

.

}§

ranki, ©OREFFOR SR 1B # O m LR AT R DA

[

30



2. W RECRAT VRS HRET Y R AR 0-1 L L 25 315

X .. =rank /378 (3.15)
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