o ’

A Y
) 3
L1
b
L1 (strictly stationary) ,
:2010—04—15
(70771083;70801046)

(1976—>, s

1031700053S,

o) . ”

L2

(ergodicity) ,

L 3:
Iz”"’xm"'}

f‘:Rk —> R

(1945—),

N

’

(ergodicity) ,

b

g:R[_>R,

29 8 Vol 29, Na 8
2010 8 Technology Economics Aug. , 2010
1,2 2
’
(1. s 100871;2. s 430072)
AR.MA,ARMA ARIMA .
, 180 .
.F064, 1 A :1002—980X(2010)08 — 0051 — 07
Persons ST SIIDNC R (
e N ) o
N b b o
o N ’ ’
b Y o

o 1970 , o

, . 1L 2. (weak stationary) ,
’ {1'191'2 a"‘vl’za"'} N N
b b o
(moving average model, MA) .
(autoregressive model, AR) ., , , s
(autoregressive moving average model, AR- o )
MA) (autoregressive in- s .
tegrated moving average model, ARIMA) s 1,

{119

51



29 8

lim ‘ E]:f(l, s Lif1 v"'al’,}k>g(11.u s Litntl 7"'71}\7”1)] ‘ -

n—>co

‘ E[f(lz s Lit1 v"'vl'nkﬂ ‘ ‘ E[g(fz-” s Litort v"'vl'z\nu)]

’ n

o

(long memory) ,
[11]

L3

’

(pure random or white noise process) ,

o b b

, Ljung-Box Q

21
2. 1:AR(p) .
p , AR(p)
Y=o toaya Teye o toy, tu
o 70
Flu, ] = O,varlu, ] = " scov(y, su,) = 0(s £ 1)
lcov(u, sy = 0(Vs<<o)

AR(p) @ =0,
AR(p) o =y —pnl "=
£ ). AR(p)
1*%*@7"'750/1
AR(p)
T = Q11 + Q2 X2 + e+ DPpX t—p +u .
0,

Xy — Q1T +§021‘172 + oo +§0/)I/7p +u,

AR(p) o

X, — 9011", ]"’L{t ° X Xo s

X, :gaT/ 1+L¢,:90(§Q1‘[ 2+u/ I)JVU/:"'—

501170 + §0[7] w + gDhZuz + ot

t t+j
It _
A P o<1,
b O’
(stable); ol =1,

52

3 \go\ >1,
, (explosive) ,
lpl<1 , gl >1 .
:DAR(p) ;@
AR(p) MA (o) . AR
(p) , 21,
2 1:p X, = @12, +
Q220 to o, tu ,
M=o = dl e =g, = 0
, AisAzsotsA, 1
. 1_§0121_§0222_"’_§0PZP:0
s Rz,
1,
. Liitkepohl
) |:8]o
s AR(p)
1,
22
2. 2:MA(q) o
q , MA(q)
v = ptu +0us +0us + o+ Ou,
0, # 0 .
Elu, ] = 0,varlu, | = ¢* ycov(u, su,) = 0(s £ 1)
nF=0 MA (q) o
T =y MA (@)
MA((q)
= u T 0u+0hu s+ +0u—, .
MA(q) s
@© Elx, ] =0, ;
@ var[z,] = (146 +6 4 +6)s
@ yk) =
A+ 5+ +02) k=0
J(@k F0,01 T 0bs T+ 00,007 1<k<q.
1 0 k>q
,AR MA
. AR(p) d(B)x, = u, ,
B . @(B) = (1 —¢B—¢B — - —
©,B") . 2, =0(B) 'u,=1—¢;B—
@:B* — o —¢,B") ', (1—
¢ B— @B = —g,BH :



, lol<<l (Q—gB)! .
(1—¢B)! :}i#rﬁl}(l—Q—SDB + ¢ B 44 ¢'B") .,
(1 — SplB—gDZBZ — e —g,B") = (1 —

LB (1 —x,B)(1—2,B) , Al sAsstttad,
A=A =A==, =0 R
A=@B—gB == —¢B) " =A-1uB A

—B) e (1—2,B)"
AlsAzstotad,

] (1*/\1B)71(1*AZB)71"°(1*A/)B)71 ]
AR (p) MA (e0)
MA(q) x, = 0By, , 8(B) =

(14+6,B+60,B" + -+ +6,B") .,
OB 'z, = A+6B+0,B" 4+ +0B) 'z, = u,
’ 1+0121+0222+‘“+

0,27 = . (1+0.B+0,B +
e ,BD ! .MA (q)

AR(o) MA(q) .

2.3

2. 3: ARMA(p.q@ o
ARMA((p,q)
2= 131 Fox ot e, tu A0 w0 s ot Hu,
op 7 0s0p 70
Elu,] = 0,varlu, ] = 6* vcov(u,,u,) = 0(s £ 1)
lcov(ul W) = 0(Ys <o)

s ARMA(p,q) ,
AR MA ARMA

(deter-
ministic trends) , (trend-station-
ary); (stochastic trends) ,
(difference-stationary) ,

b o

AR s :
Yo = o +CII +§Dl Vi1 +§02y172 +"'+§0pyzfp +u1 °

’

{-Tz} d

b ’

ARMA (p, ¢) o

{Iz} d ’ N = (1_8)511',

o {3} ARMA(p,q) d(B)y,
=0DB)u, , {x,} d(B) (1 — B)x,
= 0B)u » ARIMA(p.d.q¢) .

, 3 o
3
31 DF

Dickey & Fuller ,
DF (Dickey-Fuller test),

DF AR(CD) Ve =pYe1tu
e=1, o s H, .
p=1. H :|p|<1.
Ay, = 7y tu ( Y=
e—1), Hy:y=0, H,.y<<0,
@® s Y=y tatou
Ay, =y tatu ;
@ s Y=y tato+
w, Ay, =y, tatottu
’ t
, DF
0 .
DF AR(CD) )
DF o
, DF
: O ADF ( Augmented Dickey-Fuller
test) ,
; @Phillips-Perron .Schmidt-Phillips
KPSS )
3.2 ADF
ADF DF
) H,.y=20, H,.y<<0
. DF , ADF
s p

. ADF
p
Ay, = Yy 1 Z/B’, Ay +u, o
i=1

53



29 8
,  ADF , &. Pantula
° ) H
L b
Ay, = Yy Ta-+ E‘BIAy27( +u, s
i=1 ’ ]
= +a+o+ 2/] + ! ' !
Ayr - Yyrfl a IZIB,A%—, U, o ) 147
33
, , Perron )
[l
»
@ Ay, = Yyor +a+o& + DAy + ’ ’
i=1 o
e Hy:y =0 ° ’ Phillips-Perron Newey-West
° Phillips-Perron .
» . . a1
@ Ay, = 7y, +a+ o+ Zﬂiﬁym + Schmidt-Phillips Phillips-Perron
i=1
U Hy:y=6=0 Phillips-Per-
’ D, ’ ron .
° ’ @ ’ 6 =0 ’
° s , KPSS (Kwi-
b
© Ay, = ¥y, +a-+ 2‘3] Avei+u, atkowski-Phillips - Schmidt-Shin test) )
i=1
H A 0 o 1) .7 11 ’
oY KPSS Schmidt-Phillips
» 4
@ Ayz :7y1—1+a+ Z,B,Ameruz ’
i=1
Hy:y=a=0 o , °
3 2000 1 2009 12
’ ' 180
° ’ @9 a=20 ’ °
» ’ °
® Ay =7yt D B Ay Fu s D . Ljung-Box Q
i=1
Hy:y=0 ° s ’
) , 12,
, Dickey
1 Ljung-Box Q
1 2 3 1 5 6 7 8 9 10
90. 393 161. 14 211 43 246. 78 275. 2 292. 95 307. 33 315, 74 320. 29 322. 43
p 0 0 0 0 0 0 0 0 0 0
2 180 Ljung-Box Q
2 3 4 5 6 7 8 9 10
805 9. 6642 11. 132 22. 727 23. 215 23. 218 25. 192 25. 225 25. 255 25. 338
p 0.179 0. 008 0. 011 0 0 0. 001 0. 001 0. 001 0. 003 0. 005
2) . ADF .Schmidt-Phil- ,
lips KPSS , ) 2,

54



180
P P
ADF —2. 895856 0. 0488 —5. 624618 0. 0000
Schmidt— Phillips —2. 868853 0. 0521 —10. 23676 0. 0000
KPSS 0. 081641 0. 102356
:KPSS 10% 0. 3470,
3) ARMA o 0 1
b 2 b
° AR(p) ’ 1 ) AR( 1 )
, p s MA (@) ; 180
q ’ ’ ,
;s ARMA (p, @) o
1.00 F 1.00}
0.50 ssaan 0201 I T
S0 (1T T -&?{’(
5 W i e
5 K HIRNIR
End HI Z 000} l 15 ?-. 1o
%ﬁ 0.00 TT"l ll‘,vTT” g l””{ H ********* HJ’L L 4
\\ lllk‘ll‘\‘lllllllJ >
~0.50 e L L
‘ I ~1.00| . . . .
0 10 20 30 40 0 10 20 30 40
& P
1
0.40} 0.40}
__________________________ 0.20F - ________T_______ _
I I e
i Eod
% (,m_l ! I 1 m 10 LI
K 71 ) * l Y
! 1 ” IT I'r E | J. l
0,00k Ay T T to@m
ulﬂ [ FTT T 5 S U S -
—0.201 el e ~0.40}
0 10 20 30 “:1;) 0 10 20 30 40
v [
2 180
,  AIC(Akaike Information Criterion) . AIC , HQIC , SIC
SIC ( Schwarz Information Criterion ) HQIC . 3 3
(Hannan-Quinn Information Criterion) ARMA((p,q) ,
, . 3 , AR((1D) ; 180
Paulsen , AR R MA(4) o
, SIC p ( 180
) [15] . R AR(p) ,SIC p q p q
AIC 2 4 0 4
’ ARMA HQIC 1 0 0 4
(p.q) 5 o , SIC 1 0 0 0

55



29 8

4) . AR(p)
OLS MLS, MA (@)
ARMA((p,q) MLS .
) 2000 1 2008 12
AR(D)

x, = 2. 4977+ 0. 8236x,1 &
(0. 3006) (0. 0901)

180 ) MA(4)

v, = 0. 3272u,» + 0. 4352u, 4

(0. 0941) (0. 0459)
5) o
. Ljung — Box
Q , ARC(D) MA (4)
( )
6) o (2000
1 2008 12 ) (2009 1
2009 12 >, 3 4 ,
. ( 3 4,
) ) o
6
4{ F
3t
2
1 —‘ 1 1 L L L
2000ml  2002ml  2004ml  2006ml  2008ml  2010ml
]
3
5

AR.MA.ARMA ARIMA

56

0.2

0.1

0.0

0.1

0.2

-0.3

2

(1]
(2]

[3]
(4]

(6]
[7]
(8]
[9]

——

2004m1 2010ml

00m1 2002m1 2006m1 2008ml
i)
4 180
b
b
o b
b
b
b
o
’
o ’

PERSONS W M Indices of business conditions[ ] ]. Re-

view of Economic Statistics,1919(1):5-107.

BOX G,JENKINS G M,REINSEL G, :
( Y[ M. . ,

1997.

BROCKWELL P J,DAVIS R A. Introduction to Time Se-

ries and Forecasting[ M ]. Springer,2002.

BROCKWELL P J,DAVIS R A. Time Series: Theory and

Methods[ M. Springer,2009.

FANJ Q,YAO Q W. In attempts to understand Nonlinear

Time Series; Nonparametric and Parametric Methods

[M]. Springer.2005.

HAMILTON ] D. time series analysis[ M ]. Princeton Uni-

versity Press, 1994,

HARRIS R, SOLLIS R. Applied Time Series: Modelling

and Forecasting[ M. John Wiley & Sons,2003.

LUTKEPOHL H. New Introduction to Multiple Time Se-

ries Analysis[ M]. Springer,2005.

LUTKEPOHL H,Kratzig M. Applied Time Series Econo-

metrics[ M. Cambridge University Press, 2004,



[10] MADDALA G S,KIM I M. Unit Roots, Cointegration [18] , , . GARCH

and Structural Change [ M ]. Cambridge University [Jl. ( ),2002(3):293-
Press, 1998. 296.
[11] TSAY R S. Analysis of Financial Time Series[ M]. John [19] . . . RBF
Wiley & Sons.2005. L1l ( ) 2003(3) 309~
[12] ROBINSON P M. Time Series With Long Memory[ M]. 312.
Oxford University Press,2003. [20] , , . Levy
[13] PERRON P. Trends and random walks in macroeconomic [Jl. ,2005(8) :103-105.
time series; Further evidence from a new approach[]]. [21] , . ES VaR
Journal of Economic Dynamics and Control, 1988(12) . [Jl. ,2006(12) :1-6.
297-332. [22] . . .
[14] DYICKEY D A,PANTULA S G. Determining the order [Jl. ( ),2002(3):301-305.
of differencing in autoregressive processes[J]. Journal of [23] , .
Business and Economic Statistics,1987,15:455-461. L. ,2007(10) :98-100.
[15] PANTULA S G, Testing for unit roots in time series da- [24] . R/S
ta[J]. Econometric Theory, 1989(5), 256-271. [17]. .2009(5): 71-75.
[16] . . [25] , ,

[1]. (1. ,2008(11) :105-109.

[J]. ,2000(6) :95-96.
[17] , .
,2000(11) ; 59-61.

Econometric Method: Time Series Analysis
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Abstract: This paper introduces some classic models of univariate time series analysis including AR,MA, ARMA and ARIMA , analyzes theo-
retical essentials of these models and methods and steps of unit root test,summarizes advantages in forecast and applications in complexity sci-
ence management of time series analysis,introduces basic steps of univariate time series analysis by analyzing one-month repo rate of national
bond and return rate of SH180 index.
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Service Evaluation and Innovation in Technology Business Incubators: An Empirical Study

Wang Hongwei
(Shenzhen Nanshan Technology Venture Service Center,Shenzhen 518052, China)

Abstract: The analysis of survey data for service satisfaction measured by service importance and service effectiveness from about 150 senior
managers of incubated firms shows: Some services provided by the incubator are ranked high in satisfaction, such as enhancing firms visibility,
giving preferential rents, good traffic location, reputation for credibility, providing policy information, organizing trade exhibitions; Some serv-
ices are low in satisfaction ranking, such as business training, providing business information, assistance in product promotion, constructing ex-
change platforms, introducing intermediary agencies, financing and investment supports. Innovated services are introduced to improve satisfac-
tion level, including the establishment of networks for providing funds, information and other resources, developing the core capability of incu-

bated firms.

Key words: service satisfaction; importance of service; effectiveness of service; service innovation; business incubator; incubated firms
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