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Abstract: Based on the order_statistics of incomplete data; a regression analy sism ethod
for incompflete data ispresented. T he regression equation for incomplete data is established,
and the best unbiased integral estimators of the regression paraneters and their covariance
matrix are alo given The regression-analysis methods for incomplete data from extreme
distribution,W eibull distribution’and nomal distribution are discussed in detail A s the cross

information among the test data in different states isfully exploited, thispresent method can
reach higher precision than the traditional m ethod

Key words aerogace propulsion system; incomplete data; regression analysis
extreme distribution; W eibull distribution; nomal distribution

) W eibull

: [1] 11
: [2, 3]

, [4]

1 2004- 12- 27, © 2005- 04- 10
(XK 100060418)
(1969- ),



352

20

F(t) = 1- exp{- exp[l_—auJ}

- 0 < t<+ 0o, - o< u<+ o©

o> 0 (D
T t' =
(- w/o,
EV (4, 0) ngt+ mqg
< < < th, < i < £ <
thr1< tr2< < S tnp1S s <
S, < <ty r1< by p2< <
th, < B, 1S 28 < 8 (2
tx (k= 1, 2, ,nq) k
Jt(k=1,2, ,mq) k
ni(j=12 ,q j ,mj
(J: 11 21 1q) J tl::
(t- u) /0, :
o _ 1 1
E(t) = uk—-[o[lnlnl_ b, g (P«) dP«
k= 1,2, ,ng 3

Cov(tx ,tr )= vi=

JTZ['”'” 1- pj ['n“" 1 _PJ g(Px, P1) dPwdP,

- Uk k,1= 1,2, ,nq (4)
g(Pk) g(Pk,PI)
[3]
12
; EV (u, 0)
(02 ) u X
( ),
U= a+ bx (5)
: EV (1, 0) t
t= a+ bx+ € € EV (0,0 (6)
a,b 0
xi(j=1,2, ,m) ,
(2) Njgt Miq ) Njq
A . i< tj2< < tjnlq, a,b o
b O :
n 3
a= cidi; 7
X @
" 3
b= cidai 8
Zl 2 (8)

OA': Zsl cidai (9

&= (abo’ :
COV(@ = Oz(dm) 3x 3 (10)
m Mo
a = VMY 11
1 Zl AR (12)
m 19
C = V¥t 12
2 Zl 2. il ( )
m g
= VAT 13
Cs lelu,kv i (13)
(du)axs =
T m g m g 1-
v My L
ZliZl Zl»Zl J Zl,—ljl
m Mg m Mg m g
VX vI¥x? uinv'¥'x;
PID D ID IS T W
m Mg m Mg m | ig
v uiv’'x ujujiv'™
DIPF D ID I D IP I
(14)
Vo, = i) ngn, #= 1,2, ,m (15)
uik=-E-(tix), viu="Cov-lti, ti ), k, 1= 1,2,
Njq XJ(J= 11 21 1m)
3 (4
(5),
tk= a+ bx; + Ot
j = 11 21 1m1 k = 11 21 ’ an (16)
G k= O'(tjkk‘ Uj k),
E(6x) = 0 (17)
0%v; i=
COV(Gk,Gl): ! . ].
0 i Z ]
i! J = 11 21 1m
k = 11 21 ) an! I = 11 21 ) niq (18)
, (16)
tk= a+ bxj+ Oujk+ G«
j = 11 21 !ml k = 1! 21 [l nlq (19)
T = [TI,T;, ,Tanj , TjT: (i1, ti2, ,
tin,); 8= (a,b, 07 X'= (X1,X2, ,Xm); €=

[é,é, eij . 6= [al,az, ,en,J . (19

T= X0+ € (20)
E TJ: X0 (21)
Cov TJ = oV (22)



353

3
X Uj1
Xj uj 2
Xj = . (23)
1 Xj anj
Q= (T- X9V (T- X0 (24)
‘%: XV HT- X8 =0 (25)
- 0 0
0= [xTV' 1xJ XVOT (26)
Cov( = o{xTV' 1xJ i (27)
vit 0 0
0 V3! 0
vit= ? (28)
0 0 Vil
Vit= (V) (29)

XV X = z XIVi X = (du)a's (30)
1

XV T = zmva; \T; = [cl,cZ,cJ t(31)
-1

: (30)- (31) (26), (27,
(7) (10, AN
[4] ,a,b \0 ab o
M onte Carlo . Ng= Xl Niq
13
EV (u, 0)
m Mg v m Mg ]kl
ZL 2. Z
e | Z DS
Z Z uy'™ Z Z Ui \2)2 X
m Mg w™x; V X "ia wuvMx? ij|X2
PRl H e
") Mg* Mg — (Vi) ;‘qux Mg
i=12 ,m (45)

o

U= a+ bx

o= c+ dx
, EV (u, 0)

t= a+ bx + € €
a,b,c d
L] XJ(J:1|2|

EV (0, c+

,m)

A A A A

9= (a,b,c,d)’

Cov(@ =

zm:

33

n.

sz’q u-ku'v""I
sz v % uv e

UVX

,a, b, c

d

~ 4

a-= Zl cidui

6: ZA cidz
1

R 7

c= Zl cidsi

R 4

d= zl cidai

(dui) ax 4

m
Z z’q unv¥'x; v’k'x
Jq

3 R

n.

. .
Z Z’q u-Ku-v‘k'x-
Niq jkl,, 2

upvMx? VJkIXZ

UUVX

(32)
(33)

dx) (34)

Nigt+

abc d
(35)
(36)
(37)

(38)
(39)
(40)
(41)
(42)

(43)

(44)

uik= E (tj*k) , Viki= COV(tj*k, tj*I ), k, 1= 1,2, ,

Niq

Xj(j: 1,2

,m)



20

3 @ o
, O ,a,b,c d a,bc
d R ) 0=
L 6, 0 G o
= ¢t dxj, ) g
’ ’ e
M onte Carlo , Ng= Zl Njq
,a,b,c d
2 Weibull
W eibull :
F(t)= 1- exp{- [_BLJ } (46)
o> 0 B> 0 y=

Int,u=In B o= 1/, (46)
F(y) = 1- expf - exp M} (47)

o
u o
W eibull
, W eibull x )
In B , In = a+-bx

3
1 - )’
f (1) = ex { }
{ om0 P 2¢°
- < t<+ 0 , - 00 < u<+ o
o> 0 (48)
u * t = (t-
w/o ot
(2 Ngt Mg
N (HaO)y Ng 1< o< <
tn, i<t <
tn.,

E(t) = uk:J’:cp- "(P) g (PL) dPs

k= 1,2, ,nq (49)

COV(tI: , t|*) = V=

Ij Zlqj I(Pk)qj 1(P|)g(Pk, P)dP«dPi - uki

k,= 1,2, ,nq (50)

D(- ) ;g (P g(Px,

P) [3]
(49) (50) 3 @, 12

13
4

(1) ,

(2)

W eibull

(3

[1] 91

, 2003, 18(4): 465 469
WUANG Wei, FU Huimin L inear Regression A nalysis
M ethod for Censored Data [J] Journal o A erogppace
Paw er, 2003, 18(4): 465 469
) [J1 , 1993, 14
(11): 578 584
FU Huimin Theory of Incomplete Data Rank D istribution
[J] ACTA AERONAUTICA ET ASTRONAUTICA
SIN ICA, 1993, 14(11): 578 584

[3] . [J].
,2004,19(2): 169 173
FU Huimin, WANG Hua-sheng Best L inear U nbiased
Estimate M ethod for Incomplete Data [J]. Journal o
A eropace Paw er, 2004, 19(2): 169 173
[4] 91

,2004,19(6): 741 744
FU Huirmin,WAN G Hua-sheng Integral EstimateM ethod
for IncompleteData[J]. Journal o A erogpace Pow er, 2004,
19(6): 741 744



