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Comparative study of spectral analysis method
of business fluctuation

XUMei, MEI Shi—qang
(School of Management, T ianjin U niversity, Tianjin 300072, China)

Abstract: A spectral estimation of combining periodogram window ing spectral estimation and maximum
entropy spectral estimation is suggested to solve the problem that the length of economic time series in
China is short. A method of determining the accurate value of period length of each main hiding period
is put forward to deal with the problem that each main hiding period is difficult to be resolved accurately
at the same time, The method resolves hiding period one by one and fitting data with triangular
function. The method is shown to be effective and reasonable by comparing with ordinary spectral
analysis method in three aspects of spectral estimation curve, resolving of main hiding periods and
accuracy of period length to show that it is effective and reasonable.

Key words: Business fluctuation; Periodogram windowing spectral estimation; Maximum entropy

spectral estimation; Resolve; Comparison

1 5 E {ar) ;

{X1)
: 4 ", T, R (k) P(w,

St, Ct [t ’

’ ’ P(w = ZR(k)e’”“, - M=W=T
Xr: Tr'Sr'Cr'[t {Xr} k4
, Cos 1. R(k) = %TinP(@eMdm k=0, %1,

’ {2}

: 200201 1; : 2002-04-08

(1968—), . : ; (1967—),

’ 9 l

(1)



352 # il 5 VS * %18 %
[_ Tl;Tr] )
P(w) , , AR
P((L) ’ ’ {Xr}, {e‘}v
° {et} s ’
" 5 s {61} s
s pz’(a), .
plw= —H0—  _r<w=m (g
’ |1+ Zakeﬁj“ﬂ
[2 4 ;1, ,(;p AR

2 EETIRELT I SR S R
(CRAWIRES

2.1 13l
A {xi,t= 1,2, ,n}
P(w)

Plw= 3 NBR(K ™

-nT=w=m (3

jixwﬁwm*%

Aky k=0 .,  |H
° 2m, m m = 2
n R(k)  R(k)
2.2 13
AR : AR
VN
Xt + Zakxz—k: et (4)
R {xx}, e at, ,
ap BURG > )4
FPE . ,P(w
- o
p(@ = J—— - m=ow=T (5
|1+ )ZakefJ |
I\2 -
0.
2.3

AR

B B

3 pr Al A I R

?

[T - T+ o
2) , T

yo= aicos ZT_T?) + bisin 27,_1?) + e (7

2
(] R

[Tmf l, Tm+ 1]
2), s Tm

* s

T T
N {ez}



% 3 T M5 BUT g T T R LR R 353
2
4) {e} .3
@ P(w 1 t , 1952 0, 1,
2
;@ 0 T
30%, 0. 72,
2
70% ,
) 4.1
CL: T\ = 22.0
9 {et}
2 o 2 2
2 2
—_— J-L‘; N r \‘ _‘\‘
4 5B AR
1952 1996 16.0 , CL:
(L) 16.9
(L2) (L3)3 16.9
( ) ,
, Li ,
TL:, CLi= Li/TL: , ,
1 3
A
CLi= 1.002 4+ 0. 0984511{2% OJ + 0.081 lcostzszoJ £ 0.0% Osintlz—'gJ - T =220 A, =0.1275
(81.1) (5. (4.7) (2.8) T = 16,9  Ay= 0.107 4
0.095 lws[lé (J + 0.095 790{72"3 £ 0.041 4sin[é.—mz] + TS = 7.0 As= 0.095 7
L, (- 4 (2.4) T5= 6.2 As= 0.0757
00634~2—" 0.047 Scos| o TS = 38.9  As= 0.0475
. cos| 5| + cos| 3 g| + @ 5 = . s= 0.
(3.7) (2.8)
R2= 0.76 D~ W= 141 F= 184 /0% = 0.19
_ . 211 | 2m w _
CLy= 0.996 4+ 0. 139451nt36.4J + 0.061 1w{3674J N TO = 36.4 A= 0.1522
(124 (7. (3.2) TS = 197 A= 0.099 4
0. 099 4cos[ ] ~0.042 1qm[§m7] ~ 0.054 ocoq[g";] - Ts = 9.7 As= 0.068 5
CL - 2.2 (- 2.9) T, = 4.9 Ag= 0.068 3
0. 054 6sin[2_—m9] ~ 0.041 200{3%9] ‘e
(- 2.9) (- 2.2)
R2= 0.73 D- W=250 F=181 Gga = 0.225
2
CLy= 1.003 1 0.103 0cos| 2| = 0.075 4sin| 2| = 0.041 4cos| 2% Ti= 131 A= 0.1030
3= - cos| 31| ~ sinf S| - cos| 53 | = . 1= 0.
(97.8) (- 5.3) (- 7.2) (- 2.9) Ts = 7.5 Ay= 0.075 4
CL; 0. 029 3%1n[§m3] + 0.038 6““[128 9] + 0.034 900%[2-”15] + e T; =53 A;= 0.0507
(2.1) (2.8) (2.4) (2.8) Ti= 8.9  As= 0.0386
R2= 0.72 D- W= 122 F=19.7 Of/(,%,“’: 0.244 T: = 6.5 As= 0.034.9




354 = % 5 ok % %18 %
4.2
CL1, )
2,
, 5
(References):
[ 1] > . [J].
, ,1994,13( 1) : 1-8.
[2] : (. . 1995, 14
s (6):4952.
, [3l : [J1. ,
5 é:é[: 8 1994, 13(4): 4045.
[ 4] Granger C W J, Hantanaka M. Spectral A nalysis of
E conomic T'ime Seriesf M |. Princeton University Press,
’ 1964.
’ [3] ; [M].
, 1988.
[ 6] . [M].
R , 1991.
(£#% 350 1)
5 éf':: ijni‘ dependent performance functions in closed queueing

Markov

(References):
[1] Cao X R, Chen H F. Perturbation realization, poten—
tials, and sensitivity analysis of Markov processes| J]-
IEEE Trans Automatic Control, 1997, 42 (10): 1382~
1393.
[2] ) ; ,
[J1- )
2002, 19(2):311312.
(Yin Baoqun, Zhou Yaping,

Xi Hongsheng, et al.

Sensitivity analysis of performance with parameter—

networks [ J]. Control Theory & App lication, 2002, 19
(2):311-312.)

[3] Yin Baoqun, Zhou Yaping, Xi Hongsheng, et al. Sensi—
tivity formulas of performance in two-server cyclic
queueing networks with phase—type distributed service
times [ J1- Int Trans Op eration Research, 1999, 6(6):
649-663.

[4] , , )

[]]. , 2000, 30

(2):151-157.

( Zhou Yaping, Yin Baoqun, Xi Hongsheng, et al.

Algorithms of decentralized optimization for a class of

closed queueing networks by using performance poten—

tials[ J]. J of China University of Science and Techno-

logy, 2000,30(2): 151-157.)



