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We use AdaBoost for the Taiwan stock index future intra-day trading system. We
design a trading system which can trade futures contracts automatically according to
real-time streaming quotes. In addition, it allows us to use historical data for back
testing and then examines the performance of our trading strategies.

The training data are 1 minute candlesticks from 2004 to 2007. The period of
testing starts from January 2008 and ends in June 2008. AdaBoost is an excellent
machine learning technique for solving pattern classification problems. We train bull
and bear classifiers by AdaBoost. These two kinds of classifiers support our trading
system to find the proper time to long or short futures contract. In this thesis we
provide low risk and steady profit models for futures traders.

# < B 42 . AdaBoost -~ Taiwan stock index future -~ Technical index -~

Programming trading ~ Intra day trading ~ Machine learning - Pattern classification
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# B T 125 (Moving Average, MA) » E 5 iT- PR p L L T oW § 0 H
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He N ZfeTadant ¥ g Close, 2% | X ercii > 20 3 047 %

X -1’(?'3{%: °

2.2.2.3 KD sg#84p 1%

KD *g # 35 #(Stochastic Oscillator)_¢ George Lane (1957)=73%& ! » ig & #
Flrafal i o Rt BA R AW RE ST RAE T ER AL
FEFPEFH - F 2 TRALP T § AR P M T TR
BLE KD S 247 P 5 K et B PR A B o

KD *g #4p e 38 4o
1. p A3 & = 358 @ RSV(raw stochastic value)

Close —min(N)

: X (2.2)
MAX (N) —min(N)

RSV (N) =

#¢ Close 5% < fcf >min(N)2 N ppEi > MAXN)Z N p R 53
n%

2. B¥VEKEED®

K = 2xK, +Zx RSV (2.3)
3 3
2 1

D=_xD;+2xK (2.4)

He K, Z%-p K@E> D 2%-pD@Ee

2.2.2.4 CDP %13 i s 4
CDP i %k it % o8 e i — % endef B~ B iy ~ Jedf M 4e i 3h B > A 5
SRR AR A I Nk ]
CDP ei2r N 4T
1. % %33 5% (CDP i)

High, + Low, +2x Close,

CDP = . (2.5)
2. 4w E BB E(AH) ~ 138 E(NH) » i3 g (NL) ~ & < 8 (AL)

AH = CDP + (High, — Low, ) (2.6)
NH =2 x CDP — Low, 2.7)



NL = 2x CDP — High, (2.8)
AL = CDP — (High, — Low, ) (2.9)

# @ Highy Low,> Close, » & 5 % — p 2. BB % ~ B ~ Jedd i o

2.2.2.5 p¥tadsdpdc

1P ¥t 58 35 4p & (Relative Strength Indicator, RSI)A_® 31 F # i¢ * chdkjiedp
T BPng Ede PARBBGR S F 2 43 o TREEGR S § 4 o I A
—EERPMRE RS T P AT R AL 5T -

AP ¥ 58 35 g Heeh o e T

_UP

RS =—
DN

(2.10)

100
1+ RS

HY UP L Np FieghiicTiaiE » DN 3 NP T ekt iar -

RSl =100 -

(2.11)

2226 F kit dp i

&
& i 4g 1% (Money Flow Indicator, MFI)¥ 4% & 48 $F55 33 4p Hfch= L & 4

¥

7
A o 58S ZEF AR e

R

Eine A b e T
L AAMEFT &R RS 517 3 e - MR dp1Rp 4 53 ~ &
CRNES- EEEIFE WPE L L

High+ Low + Close
3

2HEFPE NPPEEFTERAS R S —fg#g% 5 g RSI p e RS & o

MoneyFIow:( ijqume (2.12)

£

#2 5 MoneyRatio -

PositiveMoneyFlow

MoneyRatio = - (2.13)
NegativeMoneyFlow
3. Fw ) MFI &
MFI =100 — 100 - (2.14)
1+ MoneyRatio
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F oz
OBV = OBV, —Volume
H¥Y OBV,z# - p OBV i& -

2228 *HF

¢ £ /¥ 35 #(On Balance Volume, OBV) A& * = 2

I
g

(2.15)

(2.16)

# k¥ (Bollinger Bands)~ i 3 At 4vil i > dqfhd = iEaie S > ¢ FET

R P T A ERPY THMEEF 220 X -TEa)e FEE L R BRGEF RS
)l 7| s E#fﬁ!«l&li*?f'lq* et g vy i j\gxﬁ, gt;‘gpfgﬁ » H 4 & & «fr-m;.j

o (TengFel > @ v AL
FARAF AR 2T
1. ¥ 255Q1)% @
BULL _MA = MA(N)

IS E

2. dREZANTEI T A ERAOE

- \/%Nj(CIosei — MA(N))*

i=0

BULL Up=BULL_ MA+2xS
BULL_Down=BULL_MA-2xS
He MAN) 5 N = T34 o

2229 BB I H

ENCIE LB T R

(2.17)

(2.18)

(2.19)
(2.20)

%3 B4 v 4 - (Parabolic SAR) & jp i Rl RIZ2LH 4p iz o & F FRF

R feprgs o f g oen
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17 o SAR dt HAcdep ST g ()8 A F sl AF A A B ¥ 2
0.02 > & % % i £1378 (F7)PF AF %40 0.02> AF 55 & 5 0.2

AT B g R 2 e
1 FRBA- B p Ak B BISAR BT8P &K -
2. %= 2 {5 SAR E
SAR = SAR, + AF x (High, — SAR,) (2.21)
3. FRB B p £ TR B > PISARELITH PN R F R -
4. % = = a1 SAR E
SAR = SAR, — AF x (High, — SAR,) (2.22)
# ¢ SAR~ High, ~ % ZPFP SAR~PF P &% ¥ -

22210 fpicT F R B HE TR
ip BT F £ 5 B+ T 325 (moving average convergence/divergence, MACD) £
P R ih o B A1 RS gl b T oM k24 4 3 MACD AL
gd - T FHHTEE DR R e i) 3 3F S BRI F AL R
I RNl B S R
a‘;]ﬁ:i' F R AT R aR B T
1 3% % padh T2 Dl

(High + Low + 2x Close)

DI = 2.23
1 (2.23)
2. ¥R F P ApTIEM S ABPomEn X o
1 m-1
EMA(m) = DI, (2.24)
m i=0
1 n-1
EMA(n) :HZ DI, (2.25)
i=0
3. BT IOME = % 2 {5 i o
1
EMA(m) = 1(EMA(m)1 x(m-1)+ DI x2) (2.26)
+
EMA(n) = ! 1(EMA(n)l x(n—1)+ DI x2) (2.27)
+
4, -5 i & DIF
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DIF = EMA(m) — EMA(n) (2.28)
5 35 % p MACD & » B~ N % # & T 3o
1 N-1
MACD =~ > DIF, (2.29)
N i%
6. % - %2 {27 MACD i -
1
N +1

MACD = (MACD, x (N —1)+ DIF x 2) (2.30)

2.2.2.11 # % 45 ¥k

% 4 #ic(directional movement index, DMI)E_* & 7 E BB § & F # 6> ~ &
AE e T HE AR TR BLRE R B A M g BT
o o

B dp Rt B o e T
1. 3548w %# & +DM & —DM -
+DM = High — High, (2.31)
— DM = Low - Low, (2.32)
2. F450 enE ¢ 4 tg(True Range, TR)
TR = MAX [(High — Low), (High ~ Close, ), (Low - Close, )] (2.33)
3. P*E=> w 4p 1%(Directional Index, DI)

LN

(+ DMi)
+Dl== (2.34)

N-1

D TR,

i=0

N -

p=4
LN

(_ DM i)
N-1
D> TR,
i=0
4. 3548w 458 DX

(- D1)~(-D1)

(+DI)+(-DI)
5. 3% T4k 4pdic ADX

I
o

- DI =- (2.35)

DX =

(2.36)
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N-1
ADX =) DX, (2.37)

i=0

22212 F 3

7 %t 7 (bias indicator) &_p 9% i & T o W chE B AR 0 H R & AL
§ AP ARE S e i o Bl R RALT DR S R LA g YT s T i
P

A A E 2 e

~mr

Close — MA(N)
MA(N)

Bias =

x100% (2.38)

2.3 AdaBoost

2.3.1 AdaBoost 2%

Boosting #_- & 3 & £ A5¢ 5 ¥ (supervised learning) s & 7 sz iy ek jie »
v ehde AL 3t Michael Kearns(1988)#& dienfi g @ T £ 3 vd - #3H Y £
(Weak Learner) » £]:& 1 — i 52 28 ¥ B (strong learner) - | ¥+t B 48 > Yoav
Freund £ Robert Schapire & =4 >+ 1990 # 4% 4 5 Boosting syt g » # = 2
q\;ﬁd 7 ETAe » opag b T3 BCE - BE(S 3t B0%)enA SEE 0 6 B G L4 n
A-oviy o Boft k3R Boosting # av AL W B2 0 A B - A SFHEOE > T

{83 B 3F 5 > Boosting B4 % & 2 0 &4 LPBoost ~ TotalBoost ~

BrownBoost ~ MadaBoost ~ LogitBoost % o H ¥ f 4 " mfih{ Yoav Freund 22
Robert Schapire »* 1997 # # ) v AdaBoost(Adaptive Boosting)i# & 2 » © ¥ 12
784 M ATSIE Y E 0 B RN B R UM SRR L

AdaBoost 7 14T & BLEEE
1. £ ¥ > iz (supervised learning)

E "E‘;“ FY 22N EY 2V EREY Lo 23 ) B

TEY TR B R TR LR -

Fo bl EHNE YA BAT

B VA

Fk
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(1) & &2 4 (Xi,y,) Paes B X, =[F B ] 4o ol 5t (class

label) y e {+1-1} = o

(2 BakF - >N f o HELFREBR LY, = (X)) o

(3) ARSI - BIE SN T HE LRI T A (X, Vo )3 B

e B N(X new) 15 0235 F (X new)

FPEFLE T 03N h 5 4 5g E(classifier) o d F g T Ao F ,‘%gé 2

LA TR G I A o

2. BH8 ¥ = ;% (ensemble learning)

HREY FE2ar BRI F 7 Sfkh2sdans & B ‘ruhmﬂzj’fi"

Het g e w, » 25 B S Bcp T A M - A PT 0 UT S

FETAAS R

H(X) = w,h, (X) +w,h, (X) +...+ W, h_(X) (2.39)

Rt ® § B S BkE N kanEs o Hokk g B - iTinadk

kenpe? f2 2 o H s F 5 2 bl4odg 4 57 B (neural network) feid- R

(decision tree) » A & 35 B4 & 0] E(global minimum)pF » A4k * Bt 'F
7% (gradient descent) » F]pt 45 41k 7 5 B % 2 &) @ (local minimum) > @

S 4 ENNERLEE S 3 & L L E R Tl NS

fs

3. ¥ ﬁﬁ“hL"J}’ E—’E“\‘ﬁ NP
AdaBoost A N EH B EE Y IF 2 G R DA R 0T fi,%ig:\— W i

Bk o VO MRS

_E;

o FHA GG (positive)® f 6 (negative) s &F - o B f B hFA
AL G FALE N PSR ho FI v S T LR BRSNS Y
HE R blde SVM -~ A Spepe® o AH 8 FE 285 8 & AdaBoost 4 ap B

Wi f 9 A2 (false negative)in At o 4% B BAY ray o d 3t AdaBoost &%
FAEYFREZ o § R ¥ ik AdaBoost 4 AFE B Ak 0 BB EH S

“Cascade” » & 2.3.3 § Fwmhfi i o

2.3.2 AdaBoost ;7 & ;*

AdaBoost ;& & jZ 4o
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1 Given:D= {(xl, Yy )seen (X", yn)},where X' eX =[F,..F. 1y eY={+1-1}
2 Initialize weights Wl(i):i,izl,...,n
n
3 For k=1,...,K do
4 Train weak learner C, with the lowest training error E, using D
sampled accordingto W, (i)
5 E, = > W, (), (x) -y
i=1
6 a, L 1=K
2 | E,
i W@ fe TR =y,
W, o . ,
! " Z, e if h(x') =y,
8 End of for loop
9 Return C, and ¢,,for k=1.., K (ensemble of classifiers with weights)
10 The final strong classifier is:
11 H(x) = 1 Zakh (x)>= Zak
0 otherW|se

% = : AdaBoost ;7 & ;=

HY % 4 FLHE BRAF AL T A RS - Bho) BEE
n .

TEPN AV NCORSI RN EE L S E S S L
i=1

m C, )}]}u{é_i TREEEETBEY B S AT DRTRIFFEBEY E o
$ 7 FEMMIREATEL Y M A BRSO RANE
BEY B EBSMEE ] FI R A A EHEFOEE G BN E M T X

A S o (ARE BRI R T A A

Zn: W, () =1 (2.40)
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thiE ¥ ez, £d o7

n —a if iy — v
ZkZZ(Wk(i)X{eeakJ :f Ekg‘) ,

i=1

~=i
T
[
)@
St
—n
E)‘
s
&~
ix]
E:a
T,
iy
i

1-E,

(4% 6 FLRENE A £ o :%m{

k

B i 0 P AT L

n (1 if H(x) =y,
= |0 else

E-—
n

APTRFEEEY 1Al i

H(X):{l f(x)>0

0 otherwise
K 1 K
29 f(x)= Zakhk (X) _Ezak
k=1 k=1

Co1a (1 if yf(x)<0
* LL}"‘ A /
R ng{o else

x e'>1e">0 T

13 i
E SHZexp(— y, f(x ))

W, (i) xexp(=e, yih, (x))
Z,

Wi (i) =

:Ihz k o 1,...,K RN~ i’,;;uj;— ;‘é‘#ﬁ@k;‘:%ﬂ

. —y. f(x'
W, () = =x ZPEYTODN s 2 2.5)

[12.
k=1

n K
E<> W, 0)x][]Z,
i=1 k=1

d 234 (2.40)F :‘7‘—"2 W, () =1

i=1

m
IA

—1~

N

F
Il
LN

d 2 74(2.41)
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(2.42)

(2.43)

(2.44)

(2.45)

(2.46)

(2.47)

(2.48)

(2.49)



7, =3 w,yx 8] OO =Y,
N e it h (x') =y,

n n

=e™ YW (i)+e™ D W,(i) (2.50)
i:he (X)=y; ith (x)=y;

—e“(1-E )+e™(E,) (2.51)

APE R @FZ EL I 0 B 50

—e % (1-E )+e™(E)=0 » F3LiF s ¥ 7 o1 f

. 1.[&} _—
2 K

¥obo g w238 (251)7 #
Z, =2.JE.(1-E, (2.52)

dFEE7w0<E <05 A4 - 1 #G, » i Ek:E_G" o St

Z, = 2,\[1- 4G | (2.53)
< exp(- 2G?) (2.54)
o o 0 (2.49)F FiF 4B AL

K
E < exp(— 22 ij (2.55)
k=1

B OK Ao S L g B Ap iR o FIe e L R R A ETe M RTENSE A AR

FoRT R EF S TR X WG AR 0 Y i T

1
0.8
0.6
0.4

0.2 |

0
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2.3.3 Cascade AdaBoost

AdaBoost A #F R i Mt 2 AR S 33 AR 0 T ¢ ARSI A BTE K
S EA R EEHE YT £ o Paul Viola & Michael Jones(2001)4% 4
“cascade AdaBoost classifier” » i ~ H — ¢ AdaBoost 4 5 B 5 #c B B fdz ke
AdaBoost ~#FE o moo Ak AR ERN 035 2 5F BlcE RS 0 P oo
AT 1]

FAL > RS TR 6 S AR E R 3

FITRS
TN
=1
R
e
=
[
=K
Nz
=
‘E
¥
%
G
il
=
S
G o~ 9
R
g
i
&
i
=
e

=5
E T A IGHES T

>§:\-

X z_% Negative

2 z_% Positive

@z : Cascade AdaBoost /i #%

B R A F R B TR M o F AN PR D R TRA S

@ 3 > & o (positive)& f & (negative) I 3R ¥ - K A\&\P IR S S €
o R AESHFOTAEES S K OPIO NS HPRELE 0 @Y
TR TR Z R Pt RN A o ) T EA R OTAH,
FALeh o2 @ 30 RAEG G Ak

R oA TS R \iffké?ﬁq 2% 5 H R F A ek
Re SR T AR RE R

£ R FIBIck § oo FoR A BARRIHE 0 £ 7
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234 jpkE R
AdaBoost & ¥ A3 % h g * & i A % B > Paul Viola ¥ Michael

Jones(2001)# * AdaBoost o B & 7 & FEA MR 0 IR E A M R4 3L
A E o “f pz_ vk > AdaBoost 1T & Fx R F T4 i yEE s B R S T

S LR

5.

\ [ I 3 . : { '
FI : AdaBoost >> % % i iPL * 5

&£f 2 % > % > German Creamer £ Yoav Freund(2006)# * boosting 7.2% 7
LogitBoost f ir| %% & AB% o (7 ropicies 90 p LT P AUF G IR o HET
BB RS > R HE REmE -
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>
hS

Ji
s
At
oy

4

W

31 FH KAk

AFTHEY RN AR P ECT B FS 2004 # 1% 1 p 3 2008
£67 30pak 0 231112 B2 5 p 333600 £ 5 Ada 2 T TR RRG
& A B b AT s (http://www taifex.com.tw) o m o £ 2 5 TR I L TRE
AL* o HRRIHPRF L 2008 £ 1-6 7 > K3H 120 B E P oo d NI ABE € 5T
FREA R FUARRE I RBRACSFES R 0 RBRELELSGE
Frwe B A REY E - KPR TR RS FE 0 LS PRI
PN ERA A AL AT (T AR AN G R A ERER AR o B EAKE
Pl AR - PR (S P o PR m";’“‘ FAe » IR AL FTVRASBEE > o
ORARE G TP G R T L i (ATA B

P pEa kAR PT A 5T 4 R o doBl2 #rA 0 TR T @t (bottom-up)
LA F W] G TR 5 (sensing) » 2 7 et (segmentation) ~ i B~ 3 Hc

(feature extraction) ~ 4 i+ 4 #g (classification) £ {4 4 A2 (post-processing) e

x

2|

—

[
-
fa




AT i RAR I SRRk SRR AR A F Bkt 2 2
1. # 3% 7k 8 5 (sensing)

TR TV R RAIE N S i TR Bldr )
7% % 2 % #7(New York Stock Exchange)$x * A 1 # & » £ w3F#ci=it e 2 F
oo S B PR A TR T 0 TR - B
2. 3 K,% 221 (segmentation)

VIR KRS R A TR R R

*‘E%

SR RS R
Pt g3 padph? PR AFTEEEOTRY > RINd Y
P 3T BFPFLIIFTARBLIFLHBIIFTAN » K& -1
AKRFATT L ufiEL 54154~ P p K& Fpradd 74K
BF

2o & Hp I;. i i;%ﬂ ¢ &5 - Aq\ﬁ‘*lz%ﬁ_,ﬁ.— :3.’”;1“‘
5T 1042 K 330 0 BI04 5 - SBRAEA fTap R0 50 B o @ A PR
m,ﬁ;ﬁara‘ﬂ%ﬂ" 12 #& %3+ 40 7 > *g :@Jf__? ﬁ:iijﬁ']ﬁ;\ SHMRE S g oD
B TR o
3. i P~ 43 pic(feature extraction)

§E RTINS 3 b RS wB 4t 0 bl4e KD k¢ 57 RSV -
KD~ pan2r B4R ~ T=02) M *1 3 Flt i Fprapihs 5 §
At s T At s AR R FEER e 4

BodptRy 218 S BT ApiR 168~ S EpiR 28 FR L kR
el 08 o o %?K,f OEERE Ltk s &~ 3F B ﬁ#ﬂ%ﬁ*n»ﬁ 50 i #cim > Fp
A EFEEY o 4G 1050 B - T 8 800 B~ 2 £ 1% 100
BpEFs 1R

PR S ptR Wnﬁﬁ?@ﬁfb—@fciﬁnﬁh%,ﬁvwfﬁyafagﬂi
YL A g iR S AR PHRT IR AR P A EpES A

“f Bt A4 T 877226 B e -
4. ¥ & & g (classification)
A3 % Cascade AdaBoost & 554 it > 2VRNA SR AL L FRE TS

Jho IR FRAE S 6] 0 E XDRT OB R 0 § RIS P
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FTREAGEG (R (He FR)AH > FETRSEE > I/ # (T
B2 f o (H @ fER) .

Bk el RF AR Y S AP0 1000 £ > P L B AR A A B e
GFiE o F LVVRFR e 77 877226 BT o B REARY B A F DAL
FEFEE BEA FIVRTEENERRREAL AR OB I A F oA R
B T LG - BAEFEE ) PP BFE AL HOT R RLL NN

o TR B A REE WAL 877226 B AL G 45 B SR e o F 45 5
BHAHRLS BAHEI IS FELEE{ITFLTRAEE > B o NTREE
Eiet o HOFTRERBLG ) 0 Y SR BT R KT F I TR S

A KRR = B Sl A W E BT X RS (detection rate) ~ BB T AR

B o P2 L s s

B 5dc S E PR R o B B QIR L) A R R F R - 3R
PRFmRS o LB HREM R EF - AN EEN O AAL R AF
P FERVRFEACT RS A T kBRI o R 0 RS
AT EERE? X > @00 T AT SERTAE S DR Ay &
T ORI S 100% 0 R G FORR T L o

FrE L (false positive rate) s i+ 33 4 &

EEX

ClassifierSE3k Positive Detect % False Positive % Lok g |

0. 100 a0 1

1. 100 a0 24

2 100 a0 24

3 100 a0 g0

4. 100 a0 a0

oL g a0 500
A IELE: e & 15 OK

Classifier{s s {Z |

5. {8 4 2 (post-processing)
f W I 2 f@:"ﬁf TR E s BERARTSH s FE o bldoh & B
PR S 3% o AT HRRR ART A R RBASSE AL VRS T
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A EEREY ERHERE B8k 519
w | meEs| < || > [ - [ ¢ |wwse aissRs MRIEE | SREH | [ B E@EN
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000000
RE.7470 83ga.0
#7450 8350
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7417 5000
it
(B 7202434
8750
it
R0
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D:12.62 8000
K-D:-1.50
RAgRE1: 7483 7750
RAgEE2 7443
"""""" 7500
DB/30 00:00 U7 55*
Fa17 34100
08/30 BkD * 47 ek
T4B3(-BE)IAE L 0ai04 0805 0G0
Time:Mon Jul 14 04:32:03 CST 2008

B~ RE ARG (PRR)

*mw

FERLET HHE T P“fﬁ%sc{;"rﬁ'}i friEfE 2 PERD K R EF
Moo B FRKRS G FRELE Y TR FRETEB T SAD R

3

R R s Y PR AL

SAARE R EFTFRPENMLKRFR & Z Y - BER - BRFH

Bt~ e kg o T ARG KD R F o 2 2 KD e ~KD
AP LR MY PP R BEY -
iEe 2 AP KAF ¢ 754102030 p3os 2 RHFEFH
FEAMYE KRTERH 151504 [ FEPRET AR TR 54
& K El o) o

24



TradeS ystem
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3B [2007/10/01] 31 (300711101 |adaboostE FARE v |+

v o |

2007 0/01 ~ 2007111401 ‘adaboost B BEASEAERE ' FEoh i eitst

EIE 2007-10-04 09:34:00.0 ~ 2007-10-04 13:36:00.0: 9685.0 -= 9677.0 848 932.76(3.0845)
"EIE 2007-10-05 10:21:00.0 ~ 2007-10-05 10:48:00.0: 9689.0 -= 9638.0 845 9533.46(51.0845
'FIE 2007-10-05 12:40:00.0 ~ 2007-10-05 13:36:00.0; 9667.0 -= 9624.0 #8545 7934.18(43.085)
"FIE 2007-10-08 09:56:00.0 ~ 2007-10-09 10:06:00.0: 9677.0 -= 9624.0 #8545 9933.98(53.085)
EIE 2007-10-08 11:40:00.0 ~ 2007-10-09 12:21:00.0: 9639.0 -> 9664.0 I/54% -5666. 0625 085
EIE 2007-10-12 11:37:00.0 ~ 2007-10-12 11:51:00.0;: 9601.0 -= 9550.0 545 9536.98(51.08%)
EZE 2007-10-12 12:01:00.0 ~ 2007-10-12 13:06:00.0: 9565.0 -= 9510.0 34 10338.5(55.08%)
EZE 2007-10-12 13:13:00.0 ~ 2007-10-12 13:26:00.0: 9510.0 -= 9456.0 345 10140.68(54.088)
EZE 2007-10-15 09:05:00.0 ~ 2007-10-15 09:31:00.0: 9526.0 -= 9476.0 4% 9339.96(50.08%)
'EZE 2007-10-15 09:35:00.0 ~ 2007-10-15 10:15:00.0: 9465.0 -= 845820 8545 -60559.1 4027 .0Fk)
'EZE 2007-10-15 10:34:00.0 ~ 2007-10-15 13:22:00.0: 9495.0 -= 9524 .0 54 -6460.38(-29.088
"EZE 2007-10-17 08:58:00.0 ~ 2007-10-17 09:13:00.0: 9529.0 -= 9556.0 848 -6061.7(-27.08)
"EZE 2007-10-17 09:26:00.0 ~ 2007-10-17 09:46:00.0; 9560.0 -= 9480.0 848 15339.2(50.0845
IR 2007-10-17 10:20:00.0 ~ 2007-10-17 10:48:00.0: 9507.0 -= 9533.0 848 -5860.5(-26.085)
EIE 2007-10-17 10:51:00.0 ~ 2007-10-17 11:01:00.0: 9535.0 -= 9567.0 848 -7062.04(-32 088
FIE 2007-10-17 11:18:00.0 ~ 2007-10-17 11:35:00.0: 9545.0 -= 8575.0 845 -6662.4{-30.08)
FIE 2007-10-17 12:18:00.0 ~ 2007-10-17 12:32:00.0: 9594.0 -= 9541 .0 3548 9937.3(53.084)
FIE 2007-10-19 141:38:00.0 ~ 2007-10-19 12:36:00.0; 9627.0 -= 9622.0 3548 335.02002(5.088)
"FIE 2007-10-22 09:26:00.0 ~ 2007-10-22 10:04:00.0;: 9292.0 -= 9239.0 545 9949.38(53.085)
'EZE 2007-10-22 10:31:00.0 ~ 2007-10-22 11:09:00.0: 9264.0 -= 9280.0 54 -5851.08-26.0F5)
EZE 2007-10-24 11:41:00.0 ~ 2007-10-24 12:21:00.0: 9574.0 -= 9522 .0 4% 9738.08(52.08%)
EZE 2007-10-24 12:27:00.0 ~ 2007-10-24 13:03:00.0: 9517.0 -= 9466.0 34 9540.34(51 085
EZE 2007-10-24 13:08:00.0 ~ 2007-10-24 13:36:00.0: 9461.0 -= 5439.0 8545 3742.0022.08%)
'EZE 2007-10-25 08:57:00.0 ~ 2007-10-25 10:21:00.0: 9570.0 -= 95596.0 4% -5863. 32026088
"I 2007-10-31 09:47:00.0 ~ 2007-10-31 10:16:00.0: 9500.0 -= 9742.0 848 10929.16(58.088)
METE 2007-11-01 114K 00 0 ~ 2007-11-01 133A 00 0 9R49 N -= 9RA4 N385 -1 ARR NF-5 D8R

[»

4]

H{Z T 23 7, 485t 6900 3FEE. (2007/10/01 ~ 2007/11/01)

Bl HrehmE s (Gl s s

&6 (20071 0/01| 21 200711001 |auahuustﬁﬁ§uaﬁ

TR PAFErETEr TaREFFOMPOINESD.U, SIOpLOSSPOIMES .0
Detections: 106 (38.75%)

False positives: 107 (1.84%)

Fositive Correct Rate:49.53%

20070/ ~ 2007611001 ‘adaboostS SEASE 0T FEsR SR (E
TS0
FREBd §132000.0 FHER: $140 —BHEHE: $200

SRiE{E (B 0%s

EEr S E:0.0001

Gidn $79,990 $EANEZ60.6%
GRS 137,200,098
iS4 (34721208

BEEE 61.64% UTEIIE E# 16 5T R ES 10508 E#: 26)
ol $15,339.2
A8 (37,062.04)

R SEE T $39,356.12
RS A ($19,585.24)
I OEE A 4
OEIEE R 3
EAAmE: ($22,827.26)

I 46 ($5,721.3)
HEEHEM §3.076.46
S pe Yk b T

| »

4]

HH{E T 23 X, $2St 6000 JFEFI. (2007/10/01 ~ 2007/11/01)

B+ - ot e (s

-l
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RS - B s VAR A o =5 ) D i E R \L},*ﬂm(%—;}ﬂﬁ}g% )
ﬁ']%%‘ﬁﬂﬂ %IU) M HE P R BN o T R4S ,fﬁ 1 g
- AT SHRE TR T OOERE T K RE A BRE 0 R
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-
\
-
She
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e ] e s []

2007111/01

00:00:00

BE.9815 80000

w9835

1819562 70000

Y aBs7
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3.4 % s

AFHREFEY VB VR T L RIS F R L BAEENT

oo™ £ =
AR 2RI 5 R
Bl 2004/01/01 ] 2007/12/31 (% 4 &) 7% 50 2k
B2 2004/03/01 3] 2008/02/29 ( 4 &) #& 50 gt
B3 2004/05/01 3] 2007/04/30 (% 4 &) 7 50 2k
B4 2007/10/01 ] 2007/12/31 (% 3 *) #& 50 2k
B5 2007/12/01 ¥] 2008/02/29 (£ 3 * ) 7 50 2h
B6 2008/02/01 3] 2008/04/30 (% 3 *) #& 50 2k
S1 2004/01/01 ] 2007/12/31 (% 4 &) = 50 2k
S2 2004/03/01 x| 2008/02/29 (+ 4 &) i 50 2k
S3 2004/05/01 3] 2007/04/30 (% 4 &) # 50 2
s4 2007/10/01 5] 2007/12/31 (£ 3 * ) i 50 B
S5 2007/12/01 5] 2008/02/29 (= 3 %) % 50 Bk
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2z ARETHEE
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x5
PR

TERAI R | R AR A %R
M1 B1 2008/01/01 | 2008/06/30
M2 s1 2008/01/01 | 2008/06/30
M3 B1-S1 2008/01/01 3] 2008/06/30
B1 2008/01/01 5] 2008/02/29
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