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Generation of Synthetic Data—Bootstrap Resampling Technique
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ABSTRACT -

One of the conventional approaches to analyze the non-Gaussian
time series is to transform it to be a Gaussian time series or to
detect the distribution of the noise. The synthetic data are then
generated based on the time series model. However, the statistical
characteristics of time series may be distorted by using the trans-
formation approach and by drawing a wrong inference of the
distribution of noise from the data. Meanwhile, the synthetic data
were -generated to preserve the statistical characteristics of the
samples. The statistical characteristics of samples and population
are usually different. Therefore, the statistical characteristics of
population will not be preserved by the synthetic data. A method
for generating the synthetic data by employing Bootstrap resampl- %
ing technique and ARIMA models was proposed in this study. The
results indicate that the statistical chasacteristic of population
instead of samples were preserved by this proposed method. ;}
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) BIKE@A#Z (Non-normal process) r —
ENBSRERERHEFFI(Stationary time
series) RIFEHMRMIFF] (Nonstationary
time series) o —MKIREHIFETISBMNIEER
HIEH BT o BTLAE S KR ARER (
Synthetic data) B> HAFEHER (Trans-
formation ) HFEMIEERMIEEBKIRMF
FIMBRAKRBEEERMES  LHER—BHT
B, (Autoregressive moving average
model © HBARMAER) SHBREZFTIE
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BX o TLUSH - e B HRMFFI TR TS
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and Jenkins(1970) MPTHBERE R ZEETHH
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—¥5—BEHTHHEA(Autoregressive Inte-
grated Moving Average model ' fi#ARI
MAERK)  LAZE45 Ak (Difference) i§si
FFEFBFIIMRREREFI 0 FFIH ARMA
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WRIEH BREFS » E6 LR iR
B3iE% (Detrended model) # Box-Cox
i (Box and Cox, 1964) ¥ EHEIREHEE
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mal distribution) s&m&E 7 (Gamma dis
tribution) » kX #¥ Yevjevich (1972) E#:
LR 7r% (Marginal probability distri
bution) RWBIHERHEEETHZ ARQ)
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O’Connel and Jones(1979) FI LI BB E S
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BEKAELEE (Maximum likelihood estima
tion) HEFEEEBIHEBEZ ARMARAZ2S
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iz A RER o
AHRLF A ERER R EM KBBR8
B KT ERER HERAARETR KT ERES
HE2ES o
UTRARLSHELE
1.h& LB 557% (Uniform distribution) ~
#E4S7 (Normal distribution) -~ 38%
RBS% (2-parameter log-normal distri
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AR BBBMETIMS » Bootstrap resampli-
ng MBEERRARENKGTHESNRAMT ¢
2-1 g R A2 (Discrete linear-
stochastic process) !
ERHMET{ZI R — R REFREE 5 Al
ZATERMT ¢
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Hepe
u=RE 7. TGl
V=B K
{a)=FHERT  BEABRs. 21ID(Inde-
pendent and identical distribution)
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BARANE B HMBAN (autocovariance) R§E
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2F#EEX (Seasonal model)

EmpkeepdEsl (X 2 ARIMA(p, d,q)
x(P,D,Q), MAEKR :

@(B)®(B*)[(1—B*)*(1-B)*(X,~ )]

. =0 (B)6(B*)a,
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0(B*)=1—0,B*—0;B," —++++-— 0,B* XK
QZzEHBYHTHERT
Bt » 23 ARIMA(p,d, @)% (P,D,Q).
BANFHRMSE p+q+P+Q+4 ERH ( PAD
» Qs »PEP - QEO R drn s’ D)
o : %, ARIMA(L, 1, 2)%(0, 1, 1)ys IR
£ (1-9,B)[1-B)(1-B*)(X,—w)]
=(1-6,B—6,B*) x (1-6,B"®)a,
2-3 Bootstrap resampliog SR :
Efron (1979) Bi##Z Bootstrap resam-
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BB «(WF) R W BRExa56FEN » Qw7
FABRNES WS a > ¥ 5#% (Sampling
distribwtion) o . 4

Bootstrap resampling ZH&EMmTF ¢
LAABRNESwRY F 28 458%5% (Sam-
ple probability distribution) F » #14
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Fz4zm (Sample space) & {wi1, ws,
------ » Wat » TIABES—BE Wi, W, Wa
BRE 1/n ZWRIH o

2R FzBRIHGREBEBGRME (Sampling wi-
th replacement) » NBEEEESn 2> Bo-
otstrap & Wk=(W* Wk, W,¥) o

3.8 Bootstrap &% a* (W* F) LR «
(W, F) Z#igs5 -
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##®(Monte Carlo simulation) BBE5H
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THRRBRAMFIIBRARERBESE » B
ARMA BEX5 ¥ ©

HARSRARGTARENZPRNT
1 MERIFF SIS i o
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vs b On
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-V =
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3837 Y., » 2 ARMA(p, q) #X -
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ERER Y, ' BR Y, . KRR
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A BT 2 A RERHER I T

1.1: (1-PB)X,=a,» ®=0., 0.8, 1.0

1.2: (1-B)X,=0.5+a,
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3-2 hERSHMRZEHER Bootstrap
gz EEEBTER IR ¢

A2 EEWR B ER LB ERS A
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AR R B e o

(WF R ERER

2.1: (1-®B)X,=a,, ®=0.,0.8

2.2: (1-B)X,=a,

2.3: (1-B)X,=0.5+a,

2.4: (1-PB®)X,=a,,®=0.8,1,0

2.5: X,=(1-6B,)a,, 6=0.5,0.8

2.6 (1-0.8B)X,=(1+0.4B)a,
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4 1 BERFEHEN > BhR—AE8ER Boo-
tstrap resampling PBRZEEENRAR R
RIS, - B4 1 BARFETIES - BE LY
R®100 % » X100 AEMREHRARERZ TR
HEu R Bt NEIRE4FR -

BEET BTER2.2 24 HRaEX
» ARG EHE  hEBFENIRAR—A%E
{i#® Bootstrap resampling FiELAKFZ
T HE - BEBEHERRBZZRBR 5 BX
2.2B ML » B RBTEHEAR Bootstrap
resampling BT %A & 7 IHE R BIIRER
HEFIRX - A—KERT  ERBFFIZEE
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resampling FiEMARFHNERBHRBEEE
EBEER  MERKFIIZEDHERSSSH
EBAE (FARE) ENBIsHE (ABMER)
B > B Bootstrap resampling Fi%fi&KF
FIEREREERE LREHBRZER -
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ap resampling BT AAMAZ ARFFITH

FERREFIZ M B RABNEE 5 K F A FFIES
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R — MK SR R R BT LA
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PR 4.5622| 5.0004) 4.8544] s5.6u9| 47378 4.807] 45810 5.1472
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