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Abstract

Purpose — As economic growth continues, the needs for investments are
increasing. How to assist investors with various preferences in finding out mutual funds
with better performance is an important issue. This study aims to propose a framework
to analyze the relationships between fund attributes and performance for different
investment horizon and to predict multi-year trajectory.

Design/methodology/approach — This study combines self-organizing map,
genetic algorithms and back-propagation neural network to analyze the relationships
between fund attributes and performance for short, middle and long time horizon.
Moreover, this study incorporates the concept of self-organizing map, case-based
reasoning and genetic algorithms to conduct multi-year trajectory analysis.

Findings — The results show that the proposed hybrid approach yields the best
prediction performance for all investment horizons. In addition, the proposed multi-year
trajectory analysis is better than single-period analysis in predicting risk trends.

Research limitations/implications —Because data period adopted in the empirical
study is only five years, long-term stability of the proposed framework has not been
verified.

*  Corresponding author. Email: lcma@nuu.edu.tw
2013/08/29 received; 2016/01/18 revised; 2016/09/19 accepted
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Practical implications —This paper provides several implications for investors,
fund managers and researchers. Investors can get more knowledge about the
relationships between fund attributes and performance for different investment horizon.
Fund managers and researchers can pay more attention to multi-year trajectory analysis.

Originality/value — This study proposes an approach to analyze the relationships
between fund attributes and performance for different investment horizon. Rather than
analyzing single-period performance only, this study incorporates several methods in
business intelligence to conduct multi-year trajectory analysis.

Keywords: hybrid model, self-organizing map, case-based reasoning, multi-year
trajectory, fund performance
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MR AANHBERAAFRT  KFHARETESERaaM
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AT A M ERE S —MXRFLRANFM KL E R TR £k
BHRAE R A%y R RS IR AR B4 K A LR B 80 3% FUR & R R KRR -
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Kb &GHEE > BRI AFTFERRIMENE - KW o kAT B A FARI R
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H>#7 ; Bauer ~ Koedijk #2 Otten (2005) yAI 2 S ~ 408 A FAE L3 -6 K &
A2 H#E ; Lai $2 Lau (2010) #F % 1990~2005 5 5% 2k #5352 79 #&47 27 B 2k 289
A3 m¥ai kR RHAE TR TN - IR W e AL 3R A 4 6Y Beta {1
BB LAGK  EIRFLLORATEATIHIEE BT AL
Shu » Yeh $1 Yamada (2002) s 2% A X #HEE AR R ER LR IK 26 8 Ao
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NB PRI R B R BT RUE ATk 00 R, 0 SRR IS B AL e {0k SR AP
BB LR MR E > REEFHETAMSE - I LIk - Leigh
Purvis #2 Ragusa (2002) #2 & $a+b 48 438 % B AT & R A FAR 7 ik F J& S R i 64
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S-SR L RFMAEY KT R RGN RRA TR R R R
BAE M EF XL EHNETEYE  ABTT—EENR - FASHLERAEM
R BTRIARASWREFRRIF X #ITT SMFTRAKX - AREES
W T AR RAE 0 842 0.001 ~ 0.01 &4 0.1 BA4&X 0.1 BEEZE 1;
KRBT NFHE L B ER R EERMAE AT NAR - REBELL LS R TFARAERDT
ERPTRT Z Rk KIEACAR B R K B Cokst 0 BMEIEEH Ao KRR ke
A E » RO RRAFICRE S F13% & 100 & 1000 4R 18 478] 2K ©

JE Bt ekt B 4 SRR AP LI RS 0 B R 0 B B gt B B
Entd  MABLLZEZLALBMZ 12 EYHE > A A SBHER -k
SHRRBE - R EATEMRE A REBR > L PR AN ETHRA LS
Bz 12 8% bR a 1 Baden . »REmed i kK44
20 [EIRE AV & UBCE IR F R QIS A & LB e by B R A 48 B R A =
rRFE B BB TEELET(=12+1)/2)18 » Fdpd EXEF IR k48
AL IEBR R ARAEE 0 R RATAREBEE A A -

M EESCRREE LA & 0 A A ABRS B ES T ET
MANE LR TLEELBMEZ 12 B%H > ML A BHER -5 SHFRH
B BT ARBEE>N AMREARBELZE> L5585 K EA W
FERE > ST FespE L B R R Y AR 0 AR
BEBF R o MK B R B AR e RTFREFAZZTZRRTRE 1000 X
R E S CIER s 0 BMFIEE S R KR ke AL E - TR
BILBE R AHE o

b B kgt B & S EME R A e L R R IE Bk 7 & 0 ke B m et
EEEITF MARELZCLEALEMNX 12 B8H  WMBERA#HER - B
H o HHTRBE SR ABRR AL EBIRE T ARER > LA A
BAKMEEBMZ 12 BMEE WM Rs | ARV ET - sR&AEl -+
B RMALEH  BREABARERTSE 7 18 - &L ARk Ja4h 42 4855
Rz tmgEm s lRElrymsiEs ARELFAMAEASHK
F R AT H A KB IER AR ARG ER 0 AR TFARIZFEE T -

FERER BRI A RRA LR URE - P EHEE> BT EY
FABARA B H R BB 0 AAFE 1 B AESRREAH - L 1E L4k
HFH o Etii R ER G IAEE - K ERZXFERAXUREPRIRFEZRRE
o BATRIRRAR AR 0 kst b ey FanlEE & o
(=) R EHA % FHPHFAR 57
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HE BT AKBRIE S BREFEIHEREMRE L FRALHER
B HiE— R R R KRk EAT S SR R IRy ALY BES KR
BHE R ASFRONEE AR EIIGAEY o ARXERFRN  KERK
SRR RE T ERATH IR BBREHR > AP Bk ER—F%L%
FEH B FRBIREHR AL FIRSHEK -

FBABRBS B AT T E AT ORI RSSO EEER » A5
A 2010 F 5K AEFRETH MBI EAFES > KT T XALEIHM A
MERBESTE 2 ATARE > IR A ANOVA 47 REIBFRE M6 £ & o 3535 » AR ESF
AW R EEHEFRELEFREBAA  ANAT R B 0 5 Il
BERY: > EHLEF LS FRALPIEINEOEFET - 5 FH PR
LBRBEASEWE T Hw -

MY v@ '@ ’@
0 pO N

v v
2007 4 | | 2008 % | | 2009 % | | 2010 % | | 2011 4
A A +

JE R SOM 4%

®
B AL EBRE )

\
R GAZRE SR ZHE

7 KR S FHRI T B2EAE

EEP X ST GAAL > B 8 BT AL S & 0 T RAEPIEHR
25 pg o R PR AR BE ARG RHIBOLER  k owy A%y Feodi e B
Foy=1, . 4 2RI K 2007~2010 FeafEFE 0 3 gy A gy 2 RIREF 1 BRI
BH (T) &% jEEAEH (R) A% y Forfafi  RHEHRRTL
D(TiRy) » 3t F 7% Kdw K FFF -

D(T.R) =X} w,(g,~g,). y=1234. @)
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BETREFEFEAHHARAFZEORD KRGS EM Nk ik
Rigik  AtEEFEE ARXARLZNGHTE > FEBEXT LKL
2007~2010 SFAPIFF I EAMEE - ERARAHS - LA IR T H > RER
A E R NPCINR BRI EOIE R B ER » HAEZC W BIMARE L X -
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B.FEEER

AARZARBEEZZLEBENMAMRERN LS > 4 2007 F1 A £ 2011 4
12 - AB2FMIELEH  MEHKGFT AR 27 AP RAZMS 1287
H%Aﬁﬁo“ﬁﬂﬂ+ﬂ%%ﬂ2%8$ﬁlé%ﬁ%m%’%%ﬁw$%i
W—FERWET 2007 £ 2011 FHLTFHMOSEFHERBMEDS - Eﬁ%m
REHATAR & > 4 S GG R L6 5 A7 i BRI Fa AP 42 gk
RgHE &~ A MRS B & SRk A & ek - A Myt B & 64 l“ﬁ
%o BB E S ek AR EB R KR IEE RS SR BirE s o
KK e AREBEERRSHTARER - 3 H A% G E © K&
RIAFB R IpHEF X AR XEHRZR R - »H T L% MATLAB % SPSS -
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&2 BNHAAR R ZA R EBAT R F-FHHEHT R
SOy 2007 2008 2009 2010 2011
AeREH (F) 11.38 12.38 13.38 14.38 15.38
FAUARAEE 17.84 30.83 31.33 24.19 15.84
Beta {4 0.86 1.01 0.81 0.98 0.74
ERmE (%) 6.25 -13.43 12.42 1.95 -4.27
Easmmz (%) 17.25 -22.02 18.13 3.96 -4.15
— WA E (%) 30.44 -22.62 3.04 21.41 1.60
—HmmE (%) 68.00 -1.22 -27.19 19.70 24.63
ZHmE (%) 88.63 29.02 -5.48 -12.66 17.81
mEHBE (%) 110.34 70.34 36.87 45.14 14.17
FEE (1) 36128.68 | 28249.32 | 25835.52 | 26724.36 | 23807.4
FRME (%) 285.63 | 267.81 | 27723 | 260.31 | 247.41
MERE (%) 0.14 0.15 0.14 0.14 0.14
BRI RAAY EHEIRE S 0 BT RIRESEANHARR IS 'lzt&/i\% LT
EE R KRGS ERLTE01 210001 AMBEESTRETR - & 258

TERE AP SRR R el 0.5 B MSE & 14.76% » MAE ;% 26 76% >
RMSE % 38.67% » 4432 R 3| A& 0 4wk 3 Piw o Bk 0 KEFRA5E1RIE Fasb e
R R R 05

%3 R TS E R R Ik AT S R 2 R

0.2
15.56%
27.710%
39.45%

28x 01
MSE  15.76%
MAE  28.44%

RMSE  39.70%

0.3
15.76%
28.87%
39.70%

0.4
15.62%
28.35%
39.52%

0.5
14.76%
26.76%
38.67%

0.6
19.89%
30.63%
44.60%

0.7
15.25%
27.89%
39.05%

0.8
16.34%
29.43%
40.42%

0.9 1
15.44% 15.41%
27.07% 28.32%
39.30%  39.25%

ERABAREFR G ATRIAZRE YR FT X B ERBRIOKE K5

ZTEHT AR FERZR > 242 0.001 0.01 2 F 0.1 B4k 0.1 LM FERRE
1;Amﬁﬂak%§%&ﬁ%ﬁﬁxmﬁﬁkﬁ B mABILREZZTET
R4 100 & 1000 A1 » 4 REETRACE 1000 K0 » Bess R oA EE » %
BmsAMEERNERRER%SE 0.1 0 B KEAAKREKZLTSE 1000 K0 - %%
(MSE) #3551 22.66% * 4ok 4 B Rk S5 FrFw - Atk AR AR R EERXER
FRELEWEERR R F%5 0.1 mRKEAAKREZ LS 1000 4% -
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k4 KAREEFFEOREZE 100 KIFRAR XM AR - REFZARER

¥ B L v Bk 2 AL
R G R MSE MAE RMSE MSE MAE RMSE
0.001 46.30% | 49.78% | 66.90% | 40.16% | 47.07% | 61.43%
0.01 36.82% | 4332% | 58.40% | 35.78% | 42.56% | 57.46%
0.1 29.43% | 42.66% | 53.21% | 30.63% | 39.78% | 53.61%
0.2 3531% | 42.46% | 57.51% | 30.36% | 44.60% | 53.64%
0.3 3432% | 43.56% | 56.81% | 35.78% | 45.34% | 57.65%
0.4 36.20% | 43.73% | 57.86% | 33.59% | 43.59% | 55.88%
0.5 39.06% | 48.77% | 60.50% | 33.59% | 42.68% | 56.33%
0.6 38.96% | 4729% | 60.51% | 40.89% | 47.81% | 62.13%
0.7 37.97% | 47.06% | 59.36% | 34.90% | 44.92% | 56.95%
0.8 39.84% | 49.53% | 61.19% | 35.05% | 44.69% | 57.95%
0.9 36.98% | 51.88% | 61.25% | 37.50% | 46.22% | 59.09%
1 40.52% | 52.68% | 62.15% | 40.89% | 47.26% | 62.08%
&5 AREEFFEIAAREESE 1000 REELREREA X~ REFZRRLER

¥ 2k X v 25 2 L
R G R MSE MAE RMSE MSE MAE RMSE
0.001 42.03% | 47.49% | 63.06% | 38.88% | 47.16% | 60.29%
0.01 23.45% | 35.02% | 21.93% | 23.45% | 34.59% | 48.17%
0.1 23.47% | 41.32% | 48.45% | 22.66% | 40.52% | 47.60%
0.2 27.73% | 41.49% | 48.71% | 24.56% | 42.22% | 49.55%
0.3 2517% | 43.05% | 50.17% | 2321% | 41.06% | 48.18%
0.4 26.78% | 44.45% | 51.75% | 26.78% | 44.62% | 51.75%
0.5 2721% | 45.06% | 52.16% | 25.09% | 42.83% | 50.09%
0.6 32.02% | 46.69% | 56.59% | 2591% | 44.06% | 50.90%
0.7 28.85% | 46.42% | 53.71% | 25.69% | 43.89% | 50.69%
0.8 28.64% | 46.77% | 53.52% | 29.93% | 47.62% | 54.71%
0.9 33.16% | 50.36% | 57.59% | 28.29% 46% 53.19%
1 35.63% | 51.91% | 59.69% | 29.57% | 47.73% | 54.38%
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B mEse i B LSRN REBRREIREL X @ A RLETRS
R AAE R G BER > SRR BRI B BoBER K S &k
DM S FIBERE IR RARR SR A FHRL L T W@HE LTS n*l 0}
n REBEH - AP ErHRXT WA FAANEREME  BEREREK 6
(VA MSE 3pM&4 R &0 ) o Ak » AFFRA B MBI BEABEX Y - g
BRaR Y B BF R RGRT L 4 FF 0 BATEE R AT LR o

%6 BB Fan R (MSE)

N REEL = ) B 7~ + N V@ +

sa B4k 15.33%|13.24%|15.96% 17.88% 17.41% 16.84% 16.04% 19.21%
R4k 13.74%(13.70%| 14.00% 15.36% 16.57% 15.66% 16.89% 19.19%
E #4530 14.04%(13.21%] 14.71% 15.54% 16.23% 15.55% 15.22% 15.50%

ASHERXTER A% s PRAERNERZIERREER ok 7 FiF - sT=4
BR @5 bk (RA) - BG4 (BPN) 2R EE* (GA) Ut
B-ZFiHEEHEER  ATHRESGEALE » GA B—F ke aE#RT X A&
Ao G Lk kA c B REAT RSN ERAE ARG KTAR
%%»%au$mn%&ﬁé o B sk gt B BRI A Ab 2 ek RO R Bk
ZRAEEA KRR 42 #&%%%ﬁ%W£&$ B2 13.24% ~ 13.70% %
13.21% A B —ig Fikbds » s 30 5 AT iR ey FAR 4R B K 3 P A
&%%ﬁmm@Lﬁﬁ“%%%%ﬁ% MR BE A ETARMERRFAER - K
% ZAERASABX TR L R IWR E— g R ETF -

£ 7 BHM A A Tan AR bk (MSE)

A %3 #p 45 2 (MSE) ¥ #7 45 % (MSE) £ #7455 (MSE)
RA 18.12% 16.98% 16.52%
BPN 19.38% 14.17% 15.66%
GA 22.69% 26.77% 23.71%
SOM+BPN 16.28% 14.01% 14.96%
SOM+GA 19.35% 19.87% 19.28%
SOM+BPN+GA 13.24% 13. 7% 13.21%

5 SR O & 0 AET RSN SRR AT A A RS AT 0 AR
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¥R R HwEE o EHHREF B RET ANOVA &€ » o i 7 RIFF A
Mg H 22 ANOVA BT & Rimk 8 BT ATRBTIMEKRES 005§
ﬁ#?%’Aﬁ%%wﬁmﬁﬁmﬁﬁ%\%mﬁ\ﬂﬁﬁwﬁ\:ﬁﬁW$&
FEE L AEREERFAIHEER (uwﬁhﬁ — B R e TS 341
FoR_RL A2 £ F AL 352 % W%é3ﬂ“ %ﬁzmuﬁ%ﬂ@
21k %y Beta (A8 FALAREZBHEREAMRLWAE  F—HRKEKARRSY
Beta {A ¥ FALAZHE £ éﬁk’hﬁﬁmé%%‘;‘@ﬁ°ﬁ @ﬂw%&;%
WEFE a0 FRAAMEHERR > LRERARGER 1247 £2F — LRI
% 0 plde 0 B B SR R RAK AP = FIRB R R RR S R R
FIMBER S 0 ZFRE R R R R A A ETTRAR S —FF
WP B ERAERERRGER S F—BNRRAR G > A M = I E
FHEREG  ERBBTHER RX  F_BRERARGH » £ 53R F5k
R AEZ R E R ARG MBI R R BB K -

* 8 : JKBEF ANOVA &R

RH oA B PHH O BREE RER W ath B PIHW O BREE RESR
AemasE 1 066 0372 00201 —sdmiE* 1 0626 03518 0.0191

2 0577 03949  0.0178 2 02 02554 0.0115
30359 03592 0.0191 30901 02202 0.0117

4 0463 04376  0.0234 4 0416 03901 0.0208

ZiepgEE* 1 0705 02493 00135 =f#HmE* 1 0566 02934 0.0159
2 0641  0.2852 0.0149 2 0935 0.1743  0.0079

3 0598 02023 0.0108 30142 02258  0.012

4 0.171 02405 0.0128 4 0.093 02121 00113

Betaft* 1 0933 01711 0.0093 =z 4&#aZz 1 0543 03723 0.0202
2 0827 0.2987 0.0165 2 0417 03737 0.0168

30783 02511 0.0134 30625 03561 0.019

4 0161 02339 00125 4 0.588 04384 0.0234

@@z 1 0556 03676 0.0199 FEE 1 0713 02648 0.0143
2 0461 0337  0.0152 2 0655 03218 0.0145

30597 03212 0.0171 30689 02625 0.014

4 061 02953 0.0158 4 0711 0258 0.0138

FEmaE 1 0551 02593  0.014 F@smEr 1 0117 02122 00115
2 0487 02714 0.0122 2 0074 0.1779  0.008

3057 02671 0.0142 30175 02669 0.0142

4 0594 0264 0.0141 4 0236 02719 0.0145

—&@mEE 1 0575 03508  0.019 wgmME 1 0513 0293 0.0159
2 0431 03657 0.0165 2 0325 0306 0.0138

30631 0329 0.0175 30668 03359 0.0179

4 054 03643  0.0194 4 0452 03691 0.0197

O "X ki 0.0b JEEkE
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LTREFEGBEEBRA - (F—FHREAR RS BALSE
FHMBBRIE S BER A RN FENIFHET  LE&ESEH KT LE
AR BRI R IR BR S ES &SR IR 0 ATERIBE R o AP R
VA 2010 2 RS 2011 £ & FARE - X 2007 £ 2010 SFwsEdae £ A4 78
Al 2011 SFAF@MP o AR AR EE XL L 2007 £ 2010 FEHEEY G 5
0.421 > 0.377 ~ 0.371 & 0.264 > B oy tbAE TR E 0 R L HR B ey R A A EA
ot AHTAMNFEALBHE - BF > BN S FMBERAMNLE R EIT
ANOVA 5#7 » 5 #78ER4ek 9 i » o BF4E R Beta {4~ —F MBI ER = F3H
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IR EI Ay FRREB TR -

) 9: % FHSRTAR] FAEE A # 2 ANOVA & R

B/ ARF FHM SHEMBSr  BBZE AREF FhME FEHOSF
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=L LI ES FEE
F IR B R FHEBR *
— S IREH F WERE

O "X KoniE 0.05 sAFAKE; AR V' AT REAMEHEHE
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AR R B EE KM GRS 0 R Sliding Window 47 % 4 H) ShoiFaa] i
SHT B KRBT RATIRA SRR ZE M AR 0 SR R R M BT R
WFE . RTE - FEATR S R BTMAATANNMREL  EERTE



92 EHEESR F_ts F—H

8y dFE H EALTAR R E S RGIR 0 M AR E SR ER Bk Ak
FEFFRAEET TN R E R L A b > A ek £ 47 7 X A B AR R
RS E DA

wu‘ '%j‘
AHFR 2 A I E NSC 101-2410-H-239-005-MY?2 4B - 4533t o

#FAaE (2009) > SOL Server 2008 Data Mining #F#F#%#% > Biax it » &b -
BiokAr  BREVE ~ BREH ~ BREI K (2008) TE N ER R &G,

Soochow Journal of Accounting é‘?’fﬁﬁﬁ B —% 0 H—H1 B 29-52-
FHEIR FRMFRE (2011) %/\%a B b S A B W M B
mﬂ’”’ﬁ-’ﬁ’ﬁﬁ“’ FEA _/54962"

BHEF - FrkER - SRR~ ik ﬂ %ﬁfi (2011) > P&E 6K Mg ik fadp ag
kﬁﬁ‘%ﬁ"l NEARKSGRTARZ AR F T BT AEEBETHIF G
X Eo

W XAE (2009) » FHF R RENTTH HZ —SPSS+LISREL » % =R » REE
#Aooedbe

Akarachai, A. and Daricha, S. (2007), ‘Avoiding Local Minima in FeedforwardNerual
Networks by Simultaneous Learning’, Australian Conference on Artificial
Intelligence, Springer, Berlin Heidelberg, Vol. 4830, pp. 100-109.

Antonio, A.R., Victor, M.G. and Jose, L.M. (2011), ‘Optimizing stochastic production-
inventory systems: A heuristic based on simulation and regression analysis’,
European Journal of Operational Research, Vol. 213, No. 1, 2011, pp. 107-118.

Babalos, V., Philippas, N., Doumpos, N. and Zopounidis, C. (2012), ‘Mutual funds
performance appraisal using stochastic multicriteria acceptability analysis’,
Applied Mathematics and Computation, Vol. 218, No. 9, pp. 5693-5703.

Badrinath, S.G. and Gubellini, S. (2011), ‘On the characteristics and performance of
long-short, market-neutral and bear mutual funds’, Journal of Banking & Finance,
Vol. 35, No. 7, pp. 1762-1776.

Bauer, R., Koedijk, K. and Otten, R. (2005), ‘International evidence on ethical mutual
fund performance and investment style’, Journal of Banking & Finance, Vol. 29,
No. 7, pp. 1751-1767.

Berardi, V.L., Patuwo, B.E and Hu, M.Y. (2004), ‘A principled approach for building



NAESRARRBEAREEE SRR S TR 93

and evaluating neural network classification models’, Decision Support Systems,
Vol. 38, No. 2, pp. 233-246.

Bianco, V., Manca, O. and Nardini, S. (2009), ‘Electricity consumption forecasting in
Italy using linear regression models’, Energy, Vol. 34, No. 9, pp. 1413-1421.

Carhart, M. (1997), ‘On persistence in mutual fund performance’, Journal of Finance,
Vol. 52, pp. 57-82.

Carlos, S.C. (1996), ‘Self organizing neural networks for financial diagnosis’, Decision
Support Systems, Vol. 17, No. 3, pp. 227-238.

Chang, P.C., Lai, C.Y. and Robert, K.L. (2006), ‘A hybrid system by evolving case-
based reasoning with genetic algorithm in wholesaler's returning book forecasting’,
Decision Support Systems, Vol. 42, No. 3, pp. 1715-1729.

Chan, K. and Covrig, V. (2012), ‘What determines mutual fund trading in foreign
stocks?’, Journal of International Money and Finance, Vol. 31, No. 4, pp. 793-817.

Chen, C.S., Chen, B.P., Chou, FN. and Yang, C.C. (2010), ‘Development and
application of a decision group Back-Propagation Neural Network for flood
forecasting’, Journal of Hydrology, Vol. 385, No. 1, pp. 173-182.

Chiu, C. (2002), “A case-based customer classification approach for direct marketing’,
Expert Systems with Applications, Vol. 22, No. 2, pp. 163-168.

Gan, Q. (2012), ‘Exponential synchronization of stochastic Cohen-Grossberg neural
networks with mixed time-varying delays and reaction-diffusion via periodically
intermittent control’, Neural Networks, Vol. 31, pp. 12-21.

Herrmann, U. and Scholz, H. (2013), ‘Short-term persistence in hybrid mutual fund
performance: The role of style-shifting abilities’, Journal of Banking & Finance,
Vol. 37, No. 7, pp. 2314-2328.

Holland, J. (1975), Adaptation in Natural and Artificial System, University of Michigan
Press, Ann Arbor, MI.

Hsu, C.M. (2011), ‘A hybrid procedure for stock price prediction by integrating self-
organizing map and genetic programming’, Expert Systems with Applications, Vol.
38, No. 11, pp. 14026-14036.

Indro, D.C., Jiang, C.X., Patuwo, B.E. and Zhang, G.P. (1999), ‘Predicting mutual fund

performance using artificial neural networks’, Omega, Vol. 27, No. 3, pp. 373-380.

Jain, A. and Avadhnam, M.K. (2007), ‘Hybrid neural network models for hydrologic
time series forecasting’, Applied Soft Computing, Vol. 7, No. 2, pp. 585-592.

Jardin, P.D. and Severin, E. (2011), ‘Predicting corporate bankruptcy using a self-
organizing map: an empirical study to improve the forecasting horizon of a



94 EHEESR F_ts F—H

financial failure model’, Decision Support Systems, Vol. 51, No. 3, pp. 701-711.

Javier, V.G. (2013), ‘“The persistence of European mutual fund performance’, Research
in International Business and Finance, Vol. 28, pp. 45-67.

Kohonen, T. (1990), ‘The self-organizing map’, Proceedings of the IEEE, Vol. 78, No. 9,
pp. 1481-1480.

Kuo, R.J. and Lin, L.M. (2010), ‘Application of a hybrid of genetic algorithm and
particle swarm optimization algorithm for order clustering’, Decision Support
Systems, Vol. 49, No. 4, pp. 451-462.

Lai, L.L. and Lau, S.H. (2010), ‘Evaluating mutual fund performance in an emerging
Asian economy: The Malaysian experience’, Journal of Asian Economics, Vol. 21,
No. 4, pp. 378-390.

Law, R. (2000), ‘Back-propagation learning in improving the accuracy of neural
network-based tourism demand forecasting’, Tourism Management, Vol. 21, No. 4,
pp- 331-340.

Leigh, W., Purvis, R. and Ragusa, J.M. (2002), ‘Forecasting the NYSE composite index
with technical analysis, pattern recognizer, neural network, and genetic algorithm:
a case study in romantic decision support’, Decision Support Systems, Vol. 32, No.
4, pp. 361-377.

Li, S.H. and Kuo, S.C. (2008), ‘Knowledge discovery in financial investment for
forecasting and trading strategy through wavelet-based SOM networks’, Expert
Systems with Applications, Vol. 34, No. 2, pp. 935-951.

Ng, S.T., Skitmore, M. and Wong, K.F. (2008), ‘Using genetic algorithms and linear
regression analysis for private housing demand forecast’, Building and
Environment, Vol. 43, No. 6, pp. 1171-1184.

Prather, L., Bertin, W.J. and Henker, T. (2004), ‘Mutual fund characteristics, managerial
attributes, and fund performance’, Review of Financial Economics, Vol. 13, No. 4,
pp- 305-326.

Renner, G. and Ekart, A. (2003), ‘Genetic algorithms in computer aided design’,
Computer-Aided Design, Vol. 35, No. 8, pp. 709-726.

Rumelhart, D.E., Hinton, GE. and Williams, R.J. (1986), ‘Learning representations by
back propagating errors’, Nature, pp. 533-536.

Sexton, R.S. and Dorsey, R.E. (2000), ‘Reliable classification using neural networks: a
genetic algorithm and backpropagation comparison’, Decision Support Systems,
Vol. 30, No. 1, pp. 11-22.

Shu, P.G., Yeh, Y.H. and Yamada, T. (2002), ‘The behavior of Taiwan mutual fund



NAESRARRBEAREEE SRR S TR 95

investors-performance and fund flows’, Pacific-Basin Finance Journal, Vol. 10,
No.5, pp. 583-600.

Tan, P.N., Steinbach, M. and Kumar, V. (2005), Introduction to Data Mining, Addison-
Wesley, Boston, MA, USA.

Thomassey, S. and Fiordaliso, A. (2006), ‘A hybrid sales forecasting system based on
clustering and decision trees’, Decision Support Systems, Vol. 42, No. 1, pp. 408-
421.

Tsai, C.F. and Chen, M.L. (2010), ‘Credit rating by hybrid machine learning techniques’,
Applied Soft Computing, Vol.10, No. 2, pp. 374-380.

Tsai, T.J., Yang, C.B. and Peng, Y.H. (2011), ‘Genetic algorithms for the investment of
the mutual fund with global trend indicator’, Expert Systems with Applications, Vol.
38, No. 3, pp. 1697-1701.

Tsang, P.M., Kwok, P., Choy, S.0O., Kwan, R., Ng, S.C., Mak, J., Tsang, J., Koong, K.
and Wong, T.L. (2007), ‘Design and implementation of NN5 for Hong Kong stock
price forecasting’, Engineering Applications of Artificial Intelligence, Vol. 20, No.
4, pp. 453-461.

Wang, K. and Huang, S. (2010), ‘Using fast adaptive neural network classifier for
mutual fund performance evaluation’, Expert Systems with Applications, Vol. 37,
No. 8, pp. 6007-6011.

Yan, X. (2008), ‘Liquidity, Investment Style and the Relation between Fund Size and
Fund Performance’, Journal of Financial and Quantitative Analysis, Vol. 43, No. 3,
pp. 741-768.

Zhuang, Z.Y., Wilkin, C.L. and Ceglowski, A. (2013), ‘A framework for an intelligent
decision support system: A case in pathology test ordering’, Decision Support
Systems, Vol. 55, No. 2, pp. 476-487.



@i
=

F_+mE F—H




	資訊管理學報-2401-內文_部分75
	資訊管理學報-2401-內文_部分76
	資訊管理學報-2401-內文_部分77
	資訊管理學報-2401-內文_部分78
	資訊管理學報-2401-內文_部分79
	資訊管理學報-2401-內文_部分80
	資訊管理學報-2401-內文_部分81
	資訊管理學報-2401-內文_部分82
	資訊管理學報-2401-內文_部分83
	資訊管理學報-2401-內文_部分84
	資訊管理學報-2401-內文_部分85
	資訊管理學報-2401-內文_部分86
	資訊管理學報-2401-內文_部分87
	資訊管理學報-2401-內文_部分88
	資訊管理學報-2401-內文_部分89
	資訊管理學報-2401-內文_部分90
	資訊管理學報-2401-內文_部分91
	資訊管理學報-2401-內文_部分92
	資訊管理學報-2401-內文_部分93
	資訊管理學報-2401-內文_部分94
	資訊管理學報-2401-內文_部分95
	資訊管理學報-2401-內文_部分96
	資訊管理學報-2401-內文_部分97
	資訊管理學報-2401-內文_部分98
	資訊管理學報-2401-內文_部分99
	資訊管理學報-2401-內文_部分100
	資訊管理學報-2401-內文_部分101
	資訊管理學報-2401-內文_部分102



