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Abstract

The financial markets are usually affected by political, economic and social
environment factors, and thus the volatilities of asset prices in these markets are
subject to a lot of noises and shocks. To filter out noises and quantify shocks, this
paper applies a data processing method, Ensemble Empirical Mode Decomposition
(EEMD), and demonstrates its improved prediction to the futures and election
prediction markets.

While the first empirical application shows that the EEMD effectively filters out
the noises in the futures market, the second one indicates that the Taiwanese election
prediction using EEMD “residue” is not as accurate as that by original data from the
prediction market. The reason why the residue cannot serve as a good predictor is that
the market participants consider not only the long-term trend, but also shocks,
especially those right before the elections. We then attempt to predict the election
outcomes by the week trend series processed by EEMD. The prediction by the week
EEMD trend series turns out to be more accurate than that by the poll and original
prediction market. Based on this study, we can apply the EEMD to the next election

prediction and improve its accuracy.

Keywords: IMF, Prediction Market, Price Discovery, EEMD, Filter, Noise
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Huangetal. (1998) % & > & - B IMF & Jf 2 & 11T = Bigit @

1. AEERRFE 7P i&E B ol iE F 2h(zero-crossing) (B #e 7 49
i*ﬁﬁ&%?i—@o
2. fhEmapER oo od fRL EA S b & & (envelope) i 2 k] B A7)

= Y
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2. RIFHFRRRIIARLD BREZFFETL -
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95 Huang et al. (1998)ch & > f1* EMD #-R4s Tl A 22 5 B IMF Gug iz
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1. 124 Wu and Huang (2004) %= 3 > 4 » v =k (White noise) . & ¥ 3 %
4 EMD #Cfi R & ik B> Bt A P ed sk Y ~ 2 RASTR > 95
Frenicx(t) = x(t) + g -

2. AP IEREIxO)FTF hIVES BEich IR E e

3. Fi* == Z m(cubic spline)® 4 w4 & #%4& ~ i (local maxima)£s & 3%
&) & (local minima)# 3| } & B&e, ()8 T & B ey (t) 0 & 747
FORWTERGE)EME F Rt T e R o

4 1% 2T e RATENIDE S LB m(t) = (emin(t) + emax(t))/2

5. BAAE o di(t) =x() —my(t) > Fdi ()7 B L IMF e & 0 Bl E4F
% 2 (2) % (5) E Fldy (D)% L IMF che %5 #d, (t)i% & IMF s % -
BIIMF; = dq(¢) °

6. #I[IMF;2 {5 » #x; ()5 2 IMF, » # 3] % — & #4230 5iresidue; =
x;(t) — IMF, -

7. Hresidueiih s RAF K 0 £AFH F (1) (5) > F PIIMF, - £ 4 4 3(6)
B3 % = BRI o

8. ZRHJWI@) ¥ HI n B IMF > 5tk iE 4255 L L
(stopping criterion) » {8 | & % | 43 FLResidue,

F o BT AL S EEMD 2 0 ¥ @ 3 8B IMF 2 £ & R

d 3B LG REART WAoo 00 RS o FI RAAFOR T B IMF A

- l]}{fﬂéﬁ} 2B 4 4% Fi}gv-g‘;?#i%‘\ﬁ- ;;—r)—(\: :
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AEEo P -1<p<1ip AP REo HiFo ks HFEZ 0 PR ALV KT
HTFt#E s Cov(pp pus) = EQuepts) =00 2 (ppepq) =0 EPFR AL 477 > pH B AH 5 TS
#F #2(stochastic process) - (§ o~ » 2009)
SN E L dciE A Y - 2R EAT 2 (interpolation) b 4T G ¢ PBEETEL2 0L E S W AL
SR A-Ar, 2 B REREETER VURARAMEEY C AF T ek
CRIERE S di(O7 8 IMF SRER > w IS () #dy (O S RATHE > 2 pEmy, () =
(d1min(t) + d1max(t))/2 » Rld(0) = di(®) —my(8)  F R AEd(OEFE B L IMF Tk > F
dyy (O EIMF > BIIMF, = dy; () » ¥ 7 £ IMF > £ #dy (DR 5 REFHE > £ HZQ)L(6) &
wieF k=4 B & IMF ek o BIIMF, = dy, (t) -
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x(t) = Z IMF; + Residue,
j=1

B RIS Kb Wk 0 22 R4 AT M 0 Wu and Huang (2004)

S

ZRERTREEEL 0254 RREFRTR AL IS A T BT
ELMAER o Rlo kR IRET S - F TR ZFAE S P wEF IR
Al Y
B Gipi@ AP Pl &G A4 B0 % -~ LRGP EIREGUR o 5o o
REAVGLHF L FEAFEFT S d P S Bk € 8 F &l
G0 A LA G o 4 € AURIMFend I > 5 T WA BT -
B b a BASIMFed 103 % > & k2 et b B Huangd: 90 &% B i
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1.  S#HcE P|(S number criterion) @ p 37 F ST enéFE > § iR E P BiF
RRHBHAP I PF o B FiEE (T SEA I35 FAREY L ith
CpLai gl
2. &k E FIFI4 55 H B Sodig(monotonic function) v X F = R IMFF £
AR A fiE K o
3. fl* i = EiE B % s B4R 1 (standard deviation > SD) iF 4 % 1
Rl B NFAXRTHOETT RS > ¥ 5022032/ o

VAR AeT L

2
= | (dg-n® - 4,0)
sp= Y [\
e d*(j-1(t)
4. GEHP L F 5 0log, N HP N 5 R4e TR gk -
e iRt BRI FEL S G R0 )I?e #3t#% » 4cFlandrin (2004) ~ Wu and
Huang (2004)% % 54§ (2009) » ie % 4% i e B F L amd s > @ ok FRIER

- R PR R IMFa R R iR R FR o
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IMF; = dj (t)

B 3-1 EEMD 4 f#2_ 7/~ 42 8]

18



Fo8 P HHRRELBEL S A K

r2 - BFEAITER 0 BT 52 1335 4 (Root Mean Squared Error >
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(2 ) ApRE tadic:

R= Cov(x;, X;)
0x0z

HP o Boph Wi o ’«‘Ra‘ﬁﬁx.ﬁ’ EEMD /o 3® 18 e 5 35 3P fenf g

Cov(x;, %) » + % dp B EEMD AGR (4 e 2 kg b en $ B fico § B chta B 12

PEo % Bt SO B ORfERR SR F IR PA TR AN KR AR 5

VR R e B AR B B A AR MALIRE R 2 BlAR MRS o

Wt w4 A 31 T

£31 v RERAL LA 2 R

&7 P A ) gg 3N
[ ELN RS )
—~ GE A ME T
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8 IR s SR
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MAPE | 3% 5 ik dg fic2 MAPE = 1002 X — % A "
y = i)
Ex2
T RIS SR Ep
;Ei@/ Iy DS:& ?=1dildi

n

DS -

~ {1: (X = %-1) (X —%-1) 2 0
0, otherwise
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KE D 42.55 39.07 42.15 42.15 0
¥ 6.95 8.99 6.50 6.70 0
s 3
L) A 91.34 89.87 93.03 92.60 100
My 68.96 68.92 68.54 68.54 100
v PHRE 24.00 28.49 23.85 23.37 0
s 9] 10.37 9.44 9.98 8.24 0

R e
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# A-13 E - X EEMD Z235 |7 3§ iF X FERI 2 ® N IR

EEMD EEMD EEMD
TR

(& #rA8%) 6r) (12 p)
2008 # 3 3% F 21.84 20.33 19.83 21.62
2010 # s 4 & 75.46 70.89 71.49 70.28
2010 & 374+ & 65.09 64.54 62.61 65.43
2010 # s ¢ ® & 54.17 43.90 44.53 43.42
2010 &# s @ ® & 12.76 8.09 8.18 8.36
2010 # Bz £ 46.23 36.82 35.75 37.59

FHAR : AKEE2 L ord Ay I o

% A-14 F = L X EEMD & 3g |7 3§ 1% A FpR2 BN FESRE

EEMD EEMD EEMD
TERD
(& #ri84) 6p) (12p)
2008 # 3 3+ 3§ 27.30 22.71 23.89 21.05
2010 & 5 # B £ 75.29 71.31 71.46 71.21
2010 & #5744 # £ 64.90 64.00 63.65 64.30
2010 & ¢ ¥ & 53.56 58.83 58.81 59.23
2010 & -~ & # & 13.54 9.53 9.98 11.10
2010 & 3 7 £ 42.21 40.72 40.05 40.58

FHKR ART R AP ER

68



7. A-15 2008 # i+ F{F L FIp R B FFL 5
(HEi=:1%)
EEMD EEMD EEMD
R A FRERF
(& ¥ 48%) 6p) (12 p)
5 ¥4 62.91 63.22 62.85 62.85 58.45
BHE 1 41.99 42.04 41.64 41.80 41.55
FHER: ART AL B ATy HE o
% A-16 2010&1;& FEL KIER e EF LK
(= :%)
o EEMD EEMD EEMD
FHYE  cwasy @n) qzp) TOORF
o ARAE & 49.62 49.49 49.81 49.60 55.65
= R G 53.30 53.64 53.31 53.45 43.81
$ 2k 51.39 52.40 51.00 52.59 52.61
R B
EE2 50.08 49.19 49.81 49.20 47.39
o P A 51.15 52.04 51.81 52.13 51.12
FE 2 48.97 49.22 48.77 49.33 48.88
. ¥ 37.63 38.37 38.06 38.10 39.59
- i 71k 65.08 62.73 62.07 62.52 60.41
LE T 55.57 57.00 55.87 57.14 52.80
Bt PRE 23.65 24.40 23.79 24.05 26.68
% B 15.00 16.27 14.56 15.58 20.52
FTHRAR: ARTEL NE AT KT o
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Z A-17 2008 £ A EET L X FL FIER B E A FL &
(HEi=:1%)
EEMD EEMD EEMD
R A FRERF
(& Hp A8 %r) 6p) (12 p)
5 ¥4 64.01 63.29 64.06 63.70 58.45
BHE 1 41.62 41.62 41.91 41.98 41.55
FTHAR: ARTEIL HE AT ER
Z A-18 2010 # 7 ¢~ FEw - X R FApRE L E R F
(= :%)
o EEMD EEMD EEMD
TROE cwwwy ep) 2p) TOOFF
o FRAT 48.50 48.32 48.28 48.36 55.65
" g R 52.32 51.88 52.70 51.98 43.81
$ 2k 52.23 52.82 52.76 52.80 52.61
R B
EE2 47.87 46.82 47.83 47.06 47.39
o P A 50.75 50.79 50.60 50.78 51.12
FE 2 48.40 40.90 41.69 40.92 48.88
. e A 38.87 38.83 38.88 38.76 39.59
nrr i 71k 63.79 63.35 63.64 63.35 60.41
LE T 57.27 57.45 57.19 57.49 52.80
Bt PHRe 24.25 25.83 24.31 24.77 26.68
% B 19.38 19.08 19.51 19.06 20.52
TR KR ARE 22 S HE AT EE

70



7. A-19 2008 # i+ FE WL X L FIFRBEFEL S
(H=:%)
TVBS YRR REP L FREERF
L33 53 49 41.30 52 58.45
BHE 22 29 22 19.80 22 41.55
TR KR L IRRE AT I o
% A-20 2010 & 7 3R~ FE - X W EFAERE LT ELF
(H*=:%)
TVBS FHFE HKEPHF poEE MEFE JFRELRF
L, AT 49.00 47.30 33.40 36.84 48.00 55.65
" LB 39.00 39.60 33.00 37.45 37.00 43.81
4% 45.00 45.60 33.50 35.82 45.00 52.61
R B
J¥®E=+  38.00 41.60 30.40 38.49 37.00 47.39
o # &% 5000 47.10 36.30 34.85 49.00 51.12
FE2  33.00 40.10 26.50 30.04 31.00 48.88
. FRR 34.00 23.00 22.00 16.73 24.00 39.59
e i 47.00 47.00 47.00 47.00 47.00 60.41
ME  41.00 46.00 34.10 45.03 39.00 52.80
Bd HHRE 2800 24.00 18.20 16.76 29.00 26.68
% g 16.00 13.70 15.30 11.51 16.00 20.52

TR A BT B L P S ATR AR AT B
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# A-21 E - = EEMD £23p 07 317 & F 0P| 2 BN R

EEMD EEMD EEMD )
(£ 424 67) (12 ) T
2008 # 3.3t~ iF 4.80 4.40 441 4.48
2010 # s 4 & 11.60 11.15 11.38 11.24
2010 # #74# & 1.81 2.91 1.81 2.95
2010 # 5 ¢ # & 0.98 0.70 1.11 0.09
2010 # 2@ @ & 2.62 2.26 2.58 5.06
2010 # B z&7 £ 6.40 7.30 7.08 6.88

FHAR : AKEE2 L ord Ay I o

# A-22 Ew - x EEMD Z3ERS S L IRl N EEY

EEMD EEMD EEMD ‘

(£ 1 i84) 6p) (12 p) L
2008 # 3 3+ 3§ 4.84 5.62 5.27 5.56
2010 & s # W & 10.90 11.55 10.95 11.11
2010 # 74+ £ 0.61 0.46 0.38 0.61
2010 & 5 ¢ @ £ 7.99 7.21 7.97 0.61
2010 # >3 ¥ & 3.04 331 3.05 3.46
2010 & # 2% £ 4.94 5.09 5.27 5.21

FHKR ART R AP ER
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7 A-23 Fwn+ * EEMD £ 23 (7 & FIER| 2 BN RS

TVBS VR R PR A d pFaF B & a7

2008 # #3u~ F 13.68 21.71 27.70 - 20.59
2010 # o A% & 8.21 9.35 24.74 19.86 10.24
2010 # Rr4-® & 12.09 9.09 25.57 19.00 12.88
2010 # o ¢ B & 15.92 9.66 26.84 24.89 18.01
2010 & 3@ & 14.53 21.33 22.12 26.50 20.56
2010 # B 29 & 12.70 10.00 21.19 15.49 14.71

FHAR : AKE E2 LT A AT o
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