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On-line prediction of nonlinear time series using RBF neural networks
ZHANG Dong-qing, NING Xuan-xi, LIU Xue-ni

(College of Economics & Management, Nanjing University of Aeronautics and Astronautics, Nanjing Jiangsu 210016, China)

Abstract: For the nonlinear and non-Gaussian time series, a novel predictive model—the RBF-HMM model is proposed
based on the radial basis function(RBF) neural network with measurement noise being assumed to be of a hidden Markov
l model(HMM). The characteristics of this model include: 1) the predictive errors of RBF neural network are associated with
i the input of RBF-HMM model; 2) the number of hidden neurons varies with time; 3) the measurement noise is assumed to
| be HMM distributed. Sequential Monte Carlo(SMC) method is then applied to the on-line prediction for time series in RBF-
\ HMM model. Finally, the smoothed data of the monthly mean sunspot numbers and CRU(the Britain Commodity Research
) University) steel price index are analyzed. The experimental results indicate that the RBF-HMM model is effective.
! Key words: prediction; radial basis function neural networks; hidden Markov model; sequential Monte Carlo method
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Fig. I Framework of neural networks prediction model
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3.1 Wy B 5 R A 5 B (Observation equation
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Fig. 2 Dynamic evolution graph of RBF-HMM model
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4 SEX WS (Experimental research)
4.1 KM E7FHFH H¥MERKF 5 (Time series of

smoothed monthly mean of sunspot numbers)
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Table 1 MAPE of smoothed mean sunspot numbers
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Table 2 MAPE of CRU steel price index

T 7 v MAPE/ %
RBF-HMM#i %Y 1.68
RBF-GAUSSHAY 2.56
IR GRS 3.01

5 4% (Conclusion)
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Relations among volume, open interest and volatility
in fuel oil futures market

DAI Yu!2, ZHOU De-qun!

(1. College of Economics and Management, Nanjing University of Aeronautics & Astronautics, Nanjing 210016, China;
2. China CITIC Bank Ji’nan Branch, Ji'nan 250011, China)

Abstract As the study on interior structure and operating characters was deficient in China fuel oil futures
market, the dynamic relationships among volatility, volume and open interest were empirically studied
through GARCH model, variance decompose, impulse response function and so on. The results show that
volume play important roles in explaining volatility. One can forecast volatility by the variability of past
volume. The current open interest can explain volatility too; the volatility would decrease if the current open
interest increases. On the contrary, the lagged open interest performs no function in explaining the volatility,
that is to say, it is impossible to forecast the future price by historical open interest. Considering volume
and open interest simultaneously, the volatility would increase if current volume increases, conversely, the
volatility would decrease if current volume decreases. The function to volatility that current open interest
performs when trading volume and open interest increase together is lesser than when volume increases
while open interest doesn’t increase. Furthermore, the lagged volume and the lagged open interest perform
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nothing to volatility. In variance decomposition, residual disturbance of volatility is mainly caused by itself;
the volatility has effect on open interest; the volume and open interest have obvious effect on each other. In
the end, the impulse response graphs imply that our fuel oil futures market is in accord with the mixture of
distributions hypothesis, and the price effect of market depth is temporal.

Keywords fuel oil future; volatility; volume; open interest

1 5%

e X EEMERSERME R, GWEEY ‘TUMIE, SERSFFERIEVINXE. RERA
WAHMERAR, HXHREEREY. EEXFHRE, SAUETRLRT B CHamiRTH BAR
RAMENER. EEFRT, LSRR HETT 2004 48 8 AOHEL T HVRHBRIT 5, MR RE A M
Rima T —#.

e TTE L, i X BAFCBRERNHHITRBENERN/LIER, HRXHERNIX LN
#. MBS SR RO B2 BB X RETHR, AT TRAR A5 NEBSRAE RS
AR TR M BRI S AR ESS & ERE, BT TRAXBAFSRENRMHEPEERNX
/N, REMXRASE S A T R 7.

ESMEEAR OB . RXBAF RO LXRTHT T BAFEROHR, REMRTHRRE
4 BRER T ZEMNE, EERFIARGHABLEH, STFESFTEOTRFERRE; MRERKN
RS S A BN SR MAFER SIERREFREED, M TRBMARERIE. i, A3CERR
KA & L AR R, fEB) GARCH BN AR B3 5 3 A € 1 2 (16 317556 Rt AT IKAERF
R, HH R 77 20 WA B v o Y BR OV E (IR LRI R TIRA M.

2 ERWK

SR RMEE—ERIIEHAESHEENEHN. EK, FE¥ECES HHMRRTHE
Yris i 3h 5 R3c | 2Z RMAHE X R T T KB LIEHE, BEFSHEEXNSER.

Ying!!] %} S&P500 KA ES3E 5 B A Y s B 3 5 s 2 IR X RifkAT T B9, BB sHA
T RE BB SR Bt B FEIEM XX R. 25, Clark? | Epps T W il Epps M LI®), Cornelll¥), Tauchen
0 Pitts® HES, BARATHH BN XRETTHR, LERRLR SN2 BFEEEMXER. 1987
4 Karpoff® xt4r#5iksh SRAH 2 HMXRHT T HRLTHES: iEHFTiHh TREHEENH, N
Bish SRR 2 B S FFEIEMKRRR; MEMR TE LMEMBZH AR, Bt S
L2 B —RAFEMEER; BIEFTHMBR TR EIT RSS2 B —RFEEIEMHXER.
McCarthy fl Najand!” BFFE T AMCHA AT LA BT X R, BHAHRRIET Karpoff #9544, M H, i
RN BIHE SRR EENEERER, R THFE Copeland(® $71H HELH B BLARIL.

B T #I X RBFFZ 4, Grammatikos 1 Saunderst® B T MR BRI B S sh %, R A
—# 2 [A#F7E Granger B X &. Lamoureux 1 Lastrapes!' (9574 B, %7 GARCH BIRIfY {7 277
BHZAR RS, GARCH BN K T, UM X i 30 BA RIFAMBEER; Najand 1 Yung')
t7F GARCH #ARI &M HHBPSIARE, 3 2EHEMRET THR, B2HFANSR. Fosterl'?
Fi GARCH(1,1) 1 GMM BB T IR B iismas i # ik 3h S 3C e % R B 5, U2 FF7ERIETAY
EAREE R 2(E R RA HAX — P4 A . Kocagil M1 Shachmurovel'3 %t 16 4N R R 4y - &
BT THRBR: BRI R ExTiE 3 5 B3 BEFLEN W Granger HRXR, NEEMRE
BB BN Granger HRXR, HIMARAFHFENMEBSIBIRZEEY Granger HREXE.

AR THBANSEITE, FOE (WKRZERBEKATREY) AXFFLHTHER, EUENTS
W R ER, REFMERREERBEMRANZ SR, BB AER S ERBENTR.
HME TR SRR SIS 2Z AIEXRNHER, MFCRSMEENZ BXRMTFRE RS,



