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ABSTRACT
As steered by liberation and global ization, wilh the entry of foreign capital and an increase to the weighing of trading volume by
institutional investors that are driving the development of the local stock market to mature, there is a need for the investor to take to
a more rational and professional judgment to manage their invesiment portfolios. The investor is able to gauge a company's
operations and profitability through the aspects of me overall economic conditions, industry trends, company management and the
like, in order to locate the true value where the stock lies. The rudimentary analysis and the design theory of depositary receipts, in
theory, should have the pricing equal to that reflected in the common shares. Yet in practical implementation, the rudimentary
analysis could provide the investor with fine investment assessment references, in that the depositary receipts and the common shares
often bear an interrelated correlation. The study aims to examine the impact of TSMC's issuing American Depositary Receipts, to
TSMC's share prices in relation to the NASDAQ 100 Index, the Taiwan Weighed Stock Index, the exchange rates, and the interest
rates by utilizing the Back Propagation Neural (BPN) Network and me Generalized Autoregressive Conditional Hetero-Skedastic
Model to analyze TSMC's share price fluctuations, and to evaluate the forecasting capability of the two models in order to derive an
optimal model. The study has focused on January 2002 to December 24 as the training period, and January. 2005 to March, 2005 as
the forecast period. The study findings showed that when forecasting using the Generalized Autoregressive Conditional
Hetero-Skedastic Model, it had validated that TSMC's issuing the American Depositary Receipts .bear an impact to TSMC's share
prices, in that a conductive effect did existing, while the NASDAQ 100 Index, me Taiwan Weighed Stock Index also bear a direct
impact to TSMC's share prices. The additions of the exchange rates and the interest rates to the overall economic variables showed
no significant correlation to TSMC's share prices. In comparing the model's forecasting capability, the estimated median square
variety derived from the forecast figure derived from the networking model and the actual figure was found to be smaller than the
median square variation estimated from the Generalized Autoregressive Conditional Hetero-Skedastic Model, showing the Back
Propagation Neural (BPN) Network is more capable of forecasting share prices.

Keywords : Back Propagation Neural (BPN) Network[] American Depositary Receiptsl] Generalized Autoregressive Conditional
Hetero-Skedastic Model

Table of Contents

o000 obooobooooobOoooooOobOooOoobOooOOoUooOOobOOooOOoDOicoboobobobooooo
goooboobooooOobooooooboowvooOobOoOoOoOooOOobOOoUoOOobOOobDbOUobOOobobobOobDOoDo

OvilOODOOOOOooOoboooOobooooooboooobooboogviioooobOooooooboooooo
0000000000000 0D0xODOO0DOOooOoooOoboo0oDO0oDO0ooOoooOoboooDOoDOobOoOxioood

0000000000000 000000000000000Xxi000 00 110000 e 1
L20 0 OO i 2130 000t 414000000

L s 51500 OOttt 70000000 21000

O 82200 000000000 ODO0ODMO v 923000000 O0OO0OOODbOOn
OO0 i, 12240 00000000GARCHOODUOOOODOOODO e 6000 0000 31000

OOGARCHO O OO i 233200000000 e 2933GARCHOODOODOOO
00000000 i 000 0000410000000 0D0 e, 42420000000

OO0 i, 2000 000000000 5100 i, 585200000

O s SOUDOUOD OO0 i 60000

L 4000 0000O0D0O0OD0OD0O0O0D0O0D0 e, o000 ogn

O 71000 DL1IOODOOD o 7031000

L s 2303200000000000 i 3504.1
20050 10030 0000000000 v S1 04200000000 i 54

430000 OMSE....ooiii e 5404420050 10 030000000000



O e 55000 D110 00 ODO OO tiiiiiiiiiiiiiee e 602100@OO0O00O0OO

I I OO 2103 1GARCHODUOUDUODODUODOOOOO v 40041ADFO OO

L e 43042000000000000000 i 4504300
UOODODODOOOML e 46 044 ARMAOGARCHO O OOOUODOUOODOO woiieieieeeee 47
045 GARCHL )OO O D0 OO O woiiiiiiiiiiereee e 490460000000

L e 54 04.720050 10 02005030 0000000 wiiieveiereieeeenns 55
REFERENCES

0000 1.000@oUDOO00OD0OD0O0OD0O000000O00D00ODO0ODO0OD0D0O0O00ODOODODoOg 2000987000000
0000000000 00D00000b001500045-600 3.000(199700000000000DODO0O0-0000D0O0O0O00DDOO
0000000000 0OD0000D0O000oo0UD 400000000000 DODO0ODDODOOODODDOUODOOOOO
00000000 0000003 000000000091-1090 5.000((00000ADRODDODOODOOOODOOOODOOOOO
00000000 e DO 0000DOO00DODO0ODOO0DODOODOODDODOUDDOOODODODODDOO0D OOO 7.00
o@D o000 00oo000ooo00ooo000oo00Do000oDD00 D0Doo0oooo0oooDooooog
0008000 DDO0ODIN0D0OON0ND0OON0NDN0O0N0N0ND0D0N0NDN0O00N0N0D0ONUDO0D 0000 900000200
0000000000 00oo00ooo000ooo00oo000oooo00 00ooOooooD 10.000@¥)InDoooon
0000000ooo-0000000000000000 00000000 11.000@o0)) OO0 oooooooooDoo
0000000000 000000000 000 12000104 000000000000O0-00000000GARCHOOOO
0000000 0000000000 13.000@oc0)0 0000000000000 ooo0ooooooooooon
000 14.000@001)0 00000000000 00ODO0O0O0ODODOO00O0O0O0O0ODOO0O0DO0O0O0 0000 O0ODOO00DOO
000000000 1. 00009950 00000000000000000000DO0O00O0O0O0O 1600019000000
00000o00oo-00000000000ooo00oo000 00000000 oo0oo0oO17.000@9O0CO00000
0000000000 000oo00oo000ooo00oo0 000000 000Do000o0o00 1. 000197000000
O00000000o0o0o0oooooooooni-220 19. 000040 0C000000000000000—-000000000A0
000000000 000000 20.000@04)00CD0OD0OD0GARCHODOOOODODOOODOOOOOOOOOOOOOooooOgd
000000021 0000000090 0000000-00000000000000O0: 000000 00000 22.00
0@ ooooooododbOobo0o0odoO0--000000000D00D00 0Db0DbO0DbOo0 23.000@o040000
0000000000000 000000000D00000O00000O0D000DODO00D0OO0000 24.000Ro00O)DO0DOO
0000000000000 000000000D000000000 000 00D0DO0000O00000 25.000(1999)0 000
0000000000000 000D00O0000O000 26000019 0000000000000000000O00O0ODODOO
0000000000 00000000 27,0000 0000000000000 D0O0DOD0O0D0OOO0O0ODOO0DOO
000 0028.000(1998)00000000000000000O0ODO0O0DO0O0O0O0O0O0O0O00O0D O89-1090 29. 0 0 O (2000)0
0000000000000 0000oo000ooo00oo0ooooooooD oD 3.000@eUuUinDnooDooooooon
00000000000 000o000oo0oo0oD oD 3.000RUODDDDO0N0D0D0N0No0OoOooOn 32.00
0@ oOo00000o00o0oo000o0o00o0o0oo0oo00oo000ooD 3B 0000000O@AYYDDO0ODODOOOODO:L.
00000000—00000000000 0000000026500 34.000@003)0 0000000000000 0ODOOO0O
00000000000 000000 0000000 3k.000R))DO0ODD0O0O0N0ND0D0O0N0N0D0O00D0D0o0OoOooDoOooon
00000 360000199500 000000000000000000000O0000O000000000O OO 37.000(1999)0
0000000000000 00000000000000000 38.000@199%) 0 0000000000000 000ODOOO0
0000000000 00000 00000000 30.000019%) 000000000000 0000000000000000O
0000000 00oooo40.000@00)D0OD0O0000Matlab000000:00000 OOOO 1. Abdullah Dewan A., (1998),
“ Money Growth Variability and Stock Returns: An Innovations Accounting Analysis,” International Economic Journal 12(4), 89-104. 2.
Aggarwal, R., (1981), “ Exchange Rate and Stock Prices: A Study of the U.S. Capital Markets under Floating Exchange Rates,” Akron Business
and Economic Review, Vol. 20, 7-12. 3. Ajayi Richard A. and Mbodja Mougoue, (1996), “ On the Dynamic Relation Between Stock Prices and
Exchange Rates,” The Journal of Financial Research 19, 193-207. 4. Baba, N., and Kozaki, M. (1992), ” An intelligent forecasting system of
stock price using neural networks,” Journal of marketing, 46(23), 23-29. 5. Bollerslev, T., (1986), “ A Generalized Autoregressive Condition
Heteroskedestivity,” Journal of Econometrics, Vol. 31, 307-327. 6. Box, G. E. P., Jenkins, G. M., (1976), Time Series Analysis: Forecasting and
Control, 1st edition, Prentice Hall: Englewood Cliffs, New Jersey. 7. Chen, Nai-Fu, Richard Roll, and Stephen Ross, (1986), Economic Forces and
the Stock Market, Journal of Business 59, 383-403. 8. Chiang, W.C., Urban, T. L. and Baldridge, G. W., (1995), “ A Neural Network Approach
to Mutual Fund Net Aasset Value Forecasting” , Omega, Int.J.Mgmt. Sci.VVol.24, No.2, 205-210. 9. Cutler David M., James M. Poterba, and
Lawrence H. Summers, (1989), What Move Innovations Accounting Analysis, International Economic Journal 12, 89-104. 10. Donaldson, R.G.
and M. Kamstra (1997), “ Artificial Neural Network-Garch Model for International Stock Return Volatility,” Journal of Empirical Finance, Vol.



4, 17-46. 11. Duan, J. C. (1995), “ The GARCH Option Pricing Model,” Mathematical Finance, Vol. 5, No. 1, 212-224. 12. Ely, D., and M.
Salehizadeh (2001), ” American depositary receipts An analysis of international stock price movements,” International Review of Financial
Analysis, 10, 343-363. 13. Engle, R. F. (1982), “ Autoregressive Condition Heteroskedestivity with Estimates of the Variance of United Kingdom
Inflation,” Econometrica, VVol. 50, 987-1007. 14. Garbade, K. D., and W. L. Silber (1979), * Dominant and Satellite Markets: A Study of
Dually-Traded Securities,” Review of Economics and Statistics, 61(2), 455-460. 15. Gencay, R., (1996), “ Non-linear Prediction of Security
Returns with Moving Average Rules,” Journal of Forecasting, Pages: 165-174. 16. Granger, C. W. J. and P. Newbold (1974), “ Spurious
regressions in Econometrics,” Journal of Econometrics, Vol. 2, 111-120. 17. Granger, C.W.J. and R. Ramanathan, (1984), “ Improved methods
of combining forecasts, ” International Journal of Forecasting, 3, 197- 204. 18. Grudnistski, Gary and Osburn, Larry, (1993), “ Forecasting S&P
and Gold Future Prices: An Application of Neural Networks,” Journal of Futures Markets, 631-643. 19. Hsiao, T.-C. R., Lin C.-W. and Chiang,
H. K., (2003), “ Partial least-squares algorithm for weights initialization of backpropagation network,” Neurocomputing, Vol. 50, 237-247. 20.
Jarrett F.G. (1989), “ Supply shifts and the size of research benefits.” Amer. J. Agr. Econ. 60:48-56. 21. Jiang, C. X. (1998), “ Diversification with
American Depositary Receipt : The Dynamics and the Pricing Factors,” Journal of Business Financing and Accounting, June/July, 25, 683-699.
22. Kato, Kiyoshi, Linn, Scott and Schallheim, James (1991), " Are There Arbitrage Opportunity in the Market for American Depository Receipt
?,” Journal of International Financial Market, Institutions and Money, Vol. 1, 73-89. 23. Kim, M., A. C. Szakmary, and |. Mature (2000), “ Price
transmission dynamics between ADRs and their underlying foreign securities,” Journal of Banking & Finance, 24, 1359-1382. 24. Kun Chang
Lee, Ingoo Han and Youngsig Kwon, (1996), “ Hybrid neural network models for bankruptcy predictions,” Decision Support System, 63-72. 25.
Lin, W-L, R. F. Engle, and T. Ito (1994), “ Do Bulls and Bears Move across Borders? International Transmission of Stock Returns and Volatility,
" The Review of Financial Studies, 7, 507-538. 26. Liu, Y. and X. Yao (2001), “ Evolving Neural Networks for Hang Seng Stock Index Forecast,
" Proceedings of the 2001 Congress, Vol. 1, 256-260. 27. Ljung, G.M., and Box, G.E.P., (1978), “* On a measure of lack of fit in time models.
Biometrika” , Vol. 65, 67-72, 297-303. 28. Officer, D. T. and Hoffmeister, J. R. (1987), “ ADRs: A Substitute For the Real Things?,” Journal of
Portfolio Management, \Vol. 7, No. 3, 61-65. 29. Park , Jinwoo (1990), “© The Impact of Information on ADR Returns and Variances : Some
Implications International Information Transmission,” Unpublished PHD Thesis, The University of Lowa, 243-252. 30. Rumelhart, D. E.,
Hinton, G. E. and Williams, R. J., (1986), “ Parallel Distributed Processing: Explorations in the Microstructure of Cognition,” Vol. 1, 318-362.
31. Said, S. and D. Dickey, (1984), “ Testing for Unit Roots in Autore-ressive Moving Average Method of Unknown Order,” Biometrica. VVol.71,
599-607. 32. Schwert G. William, (1989), “© Why Does Stock Market Volatility Change Over Time?,” The Journal of Finance 44, 1115-1145. 33.
Schwert G. William, (1990), Stock Returns and Real Activity: A Century of Evidence, Journal of Finance 45, 1237-1257. 34. Wahad, M. and
Khandwala, A., (1993), “ Why Not Diversify Internationally with ADRs?,” Journal of Portfolio Management, Vol. 19, No. 2, 75-82. 35. Werbos,
P.J., (1974), “ Beyond Regression: New Tools for Prediction and Analysis in the Behavioral Sciences,” PhD thesis, Harvard University.



