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ABSTRACT
The goal of this study is applying Grey prediction, radial basis function neural network (RBFNN) and Grey-RBFNN to predict the
net asset value (NAV) of single nation equity funds, and to compare their prediction accuracies. Grey model is a simple approach
with acceptable prediction accuracy whereas radial basis function neural network is a tedious manipulation with high prediction
accuracy. The new model Grey-RBFNN combining Grey and RBFNN is proposed and tested. It utilizes the GM(1,1) prediction as
one of the RBFNN inputs. Prediction performances of all three algorithms are compared by using data of three single nation equity
funds, JF Taiwan Fund, JF Japan New Generation Fund, and JPM New America Trust Fund from JP Morgan Asset Management,
Taiwan. The period of samples is from January 2001 to December 2005. The results reveal: (1) GM-RBFNN is better than RBFNN,
and RBFNN is better than GM(1,1). (2) The prediction accuracy of America fund’ s NAV is better than those of Japan fund, and
the prediction accuracy of Japan fund’ s NAV is better than those of Taiwan fund. (3) After training phase, the prediction
accuracies of GM-RBFNN and RBFNN are all improved.

Keywords : grey prediction, radial basis function neural network (RBFNN), mutual fund, single nation equity funds, macroeconomic
variable.

Table of Contents

ocooooooooooobo0ooooboOoooooOooooDoOibbobobo boooobooUooooooDboo
cooooodwvOoOoOOoobOoOoOoOoooOooOoDoOoOoDooOoOoooDooOOdvibobo booooboooo

ooooooOooOoooOoOobooOvidObD ODOoOo00oDOO0o00ooOoOoO0oDoOO0UOoDOUObOXDboo oo
gboooboobobooboboobuoobooobooxbob obbobooboobooboboobooboobooo

giooodooboobobooboobooboobooboobo1obo bobboboobooboobobo
goooboob4000 DO0O0D0O0O0ODOO0ODOODOOODOODOOODOODbODOSOOD ODbOO0ODbOoODbDODO
goooboobooboboorybooooboobooboobooboobobboboobOoYobo bobo
goooboobobobobooboobooobosgbob boobooboobobooboobUoobOobbooDaz
obooobooobooboboobooboobooboobo0ob1yOob0 ObOo0obOoobOobObOOobDbOOobDOooOooD
gooobooobo bobooobooboobobboobooboobobob2b00b0 0obooboobobo
ooooboobobobobbot240b0 boobobboobo0obo0obobobobDboobooob24abo0 oo
ooooboobobobobooobooboboboo290b0 bobboboooboobobobobooobOoobOon
g3y boooboobobooobooboobobDboob0oobyrbo0obbobooboobooboboo
ooooboobgo3gobooobooboobobobobooboobobobobDxY oo ooboobooo
ooooboobobobobboobb400b 0bUobb0obD0O0ObO0ObOobODbOO0ObDbODODOODbOO42000 0O
goodoboobobobooboooboobooooooEub bbb oobooDbooDoobOoobOoo
o004 000000000000 b000b0o0bUobDbO0obD0oob0oo4S 0o bbb oobooboo
gboooboboooob4000000O00b0ob0O00obO0obO0Ob0O0DbOO0bbOODOUODbO47OOD DODODOOO
goooooooooobooooogoossgoobo b 1-100bobbooooboobobobbooobobb?
0210000000000 0b0oooob0oooooob0 40 2-2000000000DOD0ODOOOODODO
obo0o0D 220 4-1JFO000000EIDODOO0O0OODO0OO0O0OOODO0O0O 410 4-2)JF00000000OEBIDOODO
gboooboobobb 40 4-3)pMO0DODODODOOEIDODOODOODODDOOD44 D000 1110000
gbooobooboobobobooboobgoosgs-1poogoooboobobooboobooboboo 8o
3-2GM(L1)-RBFNNOC OO O0O0OODOOOODOODOOOOO37D 4-1JFO0C0ODOO0OODODOOOODOOO
oboo0d410 4-2)F0000000000O0000O0O0O0O0ODO0ODO0OD 420 4-3)PMOODOODOOOODOO
goooooobooD4s

REFERENCES



O000:000@997)00000000o000ooo0-000000000D00O000D0o0000D00o0oooOooDooooDn
00200601200 000040 0O 0O 000O0DO0OO00O0O0O0O0ODO0OO00DO0O0O0O0O0O0OO0ODO0O0O00OOO0O0ODODO0OOOg
00000400 DDO00D0N0N00N0ND0OO00N0N0O000ND0o00ND0o000D0OoU0DooO00oDoo0oooDoDoooooOog
0000000020060 11000000000000200601200 0000050 000000000000 0O0ODOOO0OOOOO
00000000 oooEoub0000loo00oo00Noo00oo000oo0o0ooo0oooo0ooooooooog
0000200601200 00 ORGSO ODODODOOO0OOOO0OODOO-0000000000DO0O00O0OO00O0OOOO0OOOOOn
000000 oooRo4)DOID0000NDoO0U00DoO00ooo000oD0o0000o0oo0oo00oooooon 0oo (20050
0000000000 000oo00ooo00ooo0oooooooo00ooo 000D nDooooooooooog
O00000000o000oo00ooo00ooooooooooo oooEIce) 0000000 ooooooooooooog
000000000000 D Oooee)oooodoonoooDdooooo0ooo0oo0oDdbOooOoooooooooOoon o
gdro4)0000D0C000DO0O00DOO000DODO0D0OO00ODODOO0ODODODOMYs)OD00DODO00DOODOOODOD-0O
0000000000000 000000000DO0000O00O0oD OoooDQeUOoDOooDo0ooooD0oooDooooog
00 -48-000@o0e)IODDOOOIODDOODOOONDNODOD0NDDOO0DDOO0OODODO 0D00EQUOOPCADDOODOO
0000000000000 00000000oooooooooEees oo ooooo-o0ooo00oooDoooooon
000000000 o003 0000000000000 00oooooooDe00600 ODDOO1998OOON
0000000000000 00000o000oDo0ooo0 oooRRUOIDDODODODOUDo00oDoo0ooDoDooooog
0000000000 000EROIDDND0D0O0N0D0O00N0N0O000N0D0D000D0O000N0DDO0U00DoO00O0OD OO0 (2004)
0000000000000 00000o000oDo00o0o000oo00Doo00ooD oooEIe) DI DDDOnOooog
0000000o0o-000000000000000000000000000 000@eY)uOouooooooooooooon
O000-OSIMEXOODOOOODODODOD0O0ODDOO00000000000000 000@97oooooooooooooooon
O000000000000000000000 000G 00D 00NDDO00O/00000000000DO0OO000O
000000000000 oooEI)IND00NDNDoo00NoDo00Do0000o0o0oo0ooDoo0oooDoDooooog
0000 o00oo0@euooo0i00o0o0ooo0oo00ooo000oD0o0000o0oooooo0oo oooEIs)OCOOn
O000000-000000000000000000000000000000000 000ROA) DO OO0DOOO00oooon
O0000o0o00: 0000000000000 o0oo0ooooooooD o003 O00Doo0ooooooooooon
O0000o0oOooooooo-50-000@997 000000000000 ooo0ooooooooooooooooooon oo
oo DO 00000 O0-000000000000000000000000000000000 O000ORIS)DOOOOOOO
000000000000 DO0bO0000o0oooooOooD oDOdoDEIS)IO 00D ODODODOObOO0ODOOooooo-Do0o0Ooo
0000000000000 0C00D00O00000 00?030 00000000DODOO00DDOO0ODODOODOODODODO0ODOOOOO
o000 oooEo4)oo0iooooooo0ooooo0ooo0ooDo0o0oooo0UoDo0ooooD0ooDoDOooooog
00000000 00040000000 oO00ooo00DoO0000o00ooDoO0oooO ooORIMDODOOn
0000000000000 000000000D000000000000D00 000 Rs) DD DDODDOODDODDOOOOOd
0000000000 00oDoO000ooo000ooD0ooo0oo0o oooEs) D00 o0oooo0ooDoDooooog
0000000000 00DooO00ooo0oooD0 o) D0000D0o00UoDo0oooo0ooDoDooooog
00000 ooOo@eeuooiood0ooooooooooo0oooo-00000D0o0000Doo00ooDoDoooooon
O0000000oooo0ooooEoc)U D000 00oDDo000o00oD: 0000000 oO0n?225
00000000000 00oo00oo0 o0gRI))O0DDO0D00NDD0000000DoOo0oooooooDon og
01990 00000000000000000000000000 00D0EoI4)IDNDD0NDN000NoooooDoDooooog
000000000o0oo0ooooo oooEI) D000 000-000D000000oo00oooDoDoooooon
000000000 oooEIce) 00000000000 0ooD-0000000o0o000Dooo00ooo0oooDoDoooooon
000000 oooRoOUOIDDDO0OONNDoOUoDoO00oNoo00D0o000o00 0ooE4) DD oooooon
0000000000 0000o000ooo00ooooooooo0o oooEee)I DD o0nnooooooooooog
O00-000000000000000000000000000000@9Y4 000000000 000:0000000000
O0000000o0o0oo0oooooooooz0e0 000000000000200600 OO0 DOOCOO0O0OO0O0O0OOO
000000000o0o00ooo0ooo0 oo U000 o0oo0oooo0oooo0ooo-000vVEC
GIRGARCH-MOOODOODODOOOOOOOODOODOODOODOO -53-000 O: Abdullah, Fuad A., Medewitz, Jeanette, Olson, N. &
Keith, A. (1994). Multinational Business Review. The comparative valuation process and performance of single-country closed-end funds, 2(1), 54,
11. Bostel, J. (1995, April). Training RBF networks with perturbation methods. IEEE International Symposium on Circuits and Systems, 3,
1699-1702. Brad, J., Lin, C. T., Mansur, A., & Masih, M. (2005). Macroeconomic announcements, volatility, and interrelationships: An
examination of the UK interest rate and equity markets. International Review of Financial Analysis 14(3), 356-375. Chiang, W. C., Urban, T. L., &
Balaridge, G. W. (1996). A Neural Network Approach to Mutual Fund Net Asset Value Forecasting, Omega, Int. J. Mgmt Sci, 24(2), 205-215.
Deng, J. L. (1993). Grey Differential Equation. The Journal of Grey System, 1, 1-14. Fuad, A. M., Jeanette, Olson, N., & Keith, A. (1994, Spring).
The comparative valuation process and performance of single-country closed-end funds Abdullah. Multinational Business Review, 2(1), 54. Ghiaus,



C., Chicinas, A., & Inard, C. (2007, April). Grey-box identification of air-handling unit elements. Control Engineering Pratice, 15(4), 421-433.
Gomm, B., & Yu, Ding-Li. (2000, March). Selecting radial basis function network centers with recursive orthogonal least squares training. IEEE
Transaction on Neural Network, 11(2), 306-314. Hirasawa, K., Matsuoka, T., Ohbayashi, M., & Murata, J. (1997, Oct.). Evaluation of
multi-layered RBF networks. Proceedings of 1997 IEEE International Conference on Systems, Man, and Cybernetics, 908-911. Huang, M., He,
Y., & Cen, H. (2007, June). Predictive analysis on electric-power supply and demand in China. Renewable Energy, 32(7), 1165-1174. Ko, A. S., &
Chang, Ni-Bin. (2007, March). Optimal planning of co-firing alternative fuel with coal in a power plant by grey nonlinear mixed integer
programming model. Journal of Environmental Management, 4(3). 1-17. Liu, C. L., Nakashima, K., Sako, H., & Fujisawa, H. (2003). Handwritten
digit recognition: benchmarking of state-of-the-art techniques. Pattern Recognition. 36(10), 2271-2285. Mehmet, K. M., & Zurada, J. M. (2006).
RBF-based neurodynamic nearest neighbor classification in real pattern space. Pattern Recognition, 39(5), 747-760. Natalie, Y. O., & Jerry T.
(2007, April). Parwada, Relations between mutual fund flows and stock market returns in Korea. Journal of International Financial Markets,
Institutions and Money, 17(2), 140-151. Pierdzioch, C., Jorg Dopke, & Hartmann, D. (2007, April). Forecasting Stock Market Volatility with
Macroeconomic Variables in Real Time. Journal of Economics and Business. Qi, Shou-Rong, Wang, Dong-Feng, Han, PU, & Li, Yu-Hong. (2004,
Aug.). Grey prediction based RBF neural network self-tuning PID control for turning process. Proceedings of 2004 IEEE International Conference
on Machine Learning and Cybernetics, 802-805. Shibata, K. & Ito, Koji. (1999, July). Gauss-Sigmoid neural network. Proceedings of 1999 IEEE
International Joint Conference on Neural Networks, 2, 1203-1208. Snoeren, P. R., & Karssemeijer, N. (2007, April). Gray-scale and geometric
registration of full-field digital and film-screen mammograms. Medical Image Analysis, 11(2), 146-156. Sunil, E. V. T., & Yung, C. S. (1994, July).
Radial basis function neural network for approximation and estimation of nonlinear stochastic dynamic systems. IEEE Transaction on Neural
Networks, 5(4), 584-603. Wen, Jet-Chau, Huang, Kuo-Hsun, & Wen, Kun-Li. (2000). The Study of GM(1,1) Model. Journal of the Chinese
Institute of Engineering, 23(5), 583-589. Wen, K. L., Chang, T. C., Chang, H. T., & You, M. L. (1999, Oct.). The Adaptive a in GM(1,1) Model.
IEEE International Conference on System, Man and Cybernetics, 304-308. Wen, Kun-Li, Chang, Ting-Cheng, Chang, Wei-Che, & You, Mei-Li,
(2000, Oct.). The Study of Missing Point in GM(1,1) Model. IEEE International Conference on System, Man and Cybernetics, 5, 3384-3387. Xing,
Hong-Jie, & Hu, Bao-Gang. (2005, Aug.). Gauss-Chebyshev neural networks. Proceedings of 2005 IEEE International Conference on Machine
Learning and Cybernetics, 4110-4115. Yang, C. Y., & Chou, J. J. (2001). Entropy on Grey Relational Analysis. The Journal of Grey System, 13,
313-320. Ye, Y. Z,, Lian, Z. Hou, & Liu, W. (2006). An innovative air-conditioning load forecasting model based on RBF neural network and
combined residual error correction. Institute of -57- Refrigeration and Cryogenics, Shanghai Jiao Tong University, China. You, M. L., & Wen, K.
L. (2000). The Error Analysis in GM(1,1) Model. Journal of Chinese Grey System, 3(1), 63-70. Zhang, A1-Amoudi, L. (2000, Sep.). Application of
radial basis function network for solar-array modeling and maximum power-point prediction. IEE Pro. Gener. Transm. Distrib, 147, 310-316.
Zhang, K. Jeff, Wong, C. F., & Zhang, R. (2007, February). Second-order implicit-explicit for the Gray-Scott model. Journal of Computational and
Applied Mathematics. Zhu, C. Nianping, Li, Di Re, & Guan, J. (2007, April). Uncertainty in indoor air quality and grey system method. Building
and Environment, 42(4), 1711-1717.



