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Table1 Simulation experimental plans o Langie procedure
N(0,1) Y H+53 Md-5 0 10 15,20 ,30,50,100 ,200
2 Langie 47
Table 2 Experimental plans o 47 gate limit choices of Langlie procedure
Xu
X
10 10.5 11 12 13 14 15
10 [10,10] [10,11] [10.12] [10,13] [10,14] [10,15]
9.5 [9.5,10.5] [9.5,11] [9.5,12] [9.5,13] [9.5,14] [9.5,15]
9 [9,10] [9,10.5] [9,11] [9,12] [9,13] [9,14] [9,15]
8 [8,10] [8,10.5] [8,11] [8,12] [8,13] [8,14] [8,15]
7 [7,10] [7,10.5] [7,11] [7,12] [7,13] [7,14] [7,15]
6 [6,10] [6,10.5] [6,11] [6,12] [6,13] [6,14] [6,15]
5 [5,10] [5,10.5] [5,11] [5,12] [5,13] [5,14] [5,15]
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Table 3 Corrdation betweenﬁ and gate limit variation o Langdie procedure
Xu
X
10 10.5 11 12 13 14 15
10 10 7.03 8.34 9.27 8.03 9.35
9.5 10.02 9.62 9.78 10.06 9.76 9.40
9 12.86 9.59 9.62 9.98 10.00 9.9 9.98
8 11.14 9.55 9.80 10.02 9.95 9.98 9.9
7 10.42 9.99 9.95 10.01 10.03 10.02 9.99
6 10.38 9.4 9.79 9.98 9.97 10.00 10.04
5 10.67 10.00 9.9 10.04 10.01 9.9 9.99
4 Landie Mse) (N =30)
Table4 Correation between »/{\;SE(UA) and gate limit variation of Langlie procedure
Xu
X
10 10.5 11 12 13 14 15
10 0 7.350 4.490 1.200 4.140 1.230
9.5 0.209 0.208 0.201 0.183 0.201 0.217
9 5.500 0.271 0.188 0.234 0.229 0.213 0.246
8 1.990 0.251 0.238 0. 266 0.286 0. 267 0.237
7 0.580 0.172 0.253 0.237 0.260 0.278 0.350
6 1.030 0.216 0.226 0.229 0.250 0.288 0.232
5 1.320 0.219 0.253 0.264 0.249 0.283 0.235
3.2
5 6
(1) Landie o , o
2 Y : o ; o
[9.5,10.5] , n/iQSE(O) , o
5 Langie O (N =30)
Table 5 Corrdation between G and gate limit variation of Langdlie procedure
Xu
X
10 10.5 11 12 13 14 15
10 0 6.178 3.767 2.457 5.187 2.118
9.5 0. 469 0.499 0.737 0.770 0.678 0.758
9 8.190 0.610 0.711 0.721 0.725 0.772 0.810
8 5.527 0.662 0.816 0.811 0.827 0.843 0.775
7 2.004 0.763 0.798 0.797 0.803 0.853 0.861
6 1.716 0.706 0.777 0.812 0.812 0.819 0.893
5 2.665 0.767 0.778 0.801 0.871 0. 866 0.879
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Table 6 Corréation between u{\;SE(cg) and gate limit variation o Langdie procedure
Xu
X
10 10.5 1 12 13 14 15
10 1.000 9.130 5.330 2.030 7.810 1.900
9.5 0.618 0.552 0.544 0.414 0.513 0.519
9 9.999 0.544 0.443 0.414 0.461 0.459 0.576
8 8.930 0.457 0.462 0.433 0.424 0.374 0.370
7 1.260 0.506 0.442 0.385 0.364 0.332 0.418
6 1.700 0.520 0.515 0.376 0.361 0.346 0.444
5 3.180 0.575 0.345 0.447 0.368 0.366 0.383
Landie o , )
, o Landie
N=15 200 JMSEQ)
Landie o o 0.6 0.9, ,
M O =20 , o , =220 O
3.3
7 Xo. 9 , 99 % 12.33,1% 7.67
7 :
(1) Yow =10.78 12.12,
@ o , b o >3, Xo.56
) ;(0.99 0.6470 ,
7 Landie %o (N =30)

Table 7 Correation between §<0_gg and gate limit variation o Langdlie procedure

Xy

10.5 11 12 13 14 15

9.5 11.11 10.78 11.49 11.85 11.34 11.16
11.01 11.27 11.66 11.69 11.79 11.87
11.09 11.70 11.91 11.87 11.94 11.76
11.77 11.81 11.86 11.90 12.01 11.99
11.58 11.60 11.88 11.86 11.90 12.12
11.78 11.80 11.90 12.03 11.97 11.81

g1 o N 0O
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“Xow =M + Upoo0 , M » X0.99
o) , Xo0.99 o Langie
8 Xo.9 larc ) C=0.90 )
larc 11.23 13.66, 12.33
Landie
Landie .
7.67,
8 Landie Xo. lnce (N=30,C=0.90)
Table 8 Correation between Iac- and gate limit variation of Langie procedure
Xy
X
10.5 1 12 13 14 15
9.5 11.23 11.16 11.63 12.74 12.33 13.26
9 12.34 12.24 12.38 11.92 12.76 12.20
8 12.94 12.05 12.33 12.28 12.52 12.33
7 12.27 12.30 12.12 13.17 12.64 12.14
6 12.31 13.28 12.43 12.54 12.67 13.01
5 12.59 12.28 12.39 13.66 12.92 12.31
3.4
9 N rix N =30 50
9 , Nm'x ’ me 3
=40 Nrix 8.4 x =7 xu =13,N =50,
1000 , N""X:7'7*0Nm-x:3'5 C=0.95, Npix
Npnix + Uo,gsOme =13.5<14 Langle , 14
9 Landie Npix (N=30)
Table9 Corrdation between Npix and gate limit variation of Langdie procedure
Xy
X
10.5 11 12 13 14 15
9.5 6.8 7.6 7.9 7.9 7.7 7.9
9 6.3 7.2 6.6 7.4 8.0 8.7
8 6.4 6.8 7.4 8.0 7.8 8.7
7 7.6 6.9 7.2 8.0 7.3 9.4
6 8.3 8.2 7.8 8.2 8.2 8.2
5 7.9 8.0 8.1 9.0 8.6 8.5
4
=26 , ,

[24 5]  Landie ,
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Table 10 Correation between parameter estimation precison and N o Langlie procedure

M 4]
N
0.90 0.90
15 9.95 0. 369 [9.39,10.61] 0.711 0.508 [0,1.54] 540
20 10.04 0.312 [9.49,10.51] 0.801 0.474 [0.021,1.581] 540
30 10.02 0.269 [9.56,10.44] 0.840 0.376 [0.221,1.459] 540
50 10.01 0.215 [9.65,10.35] 0.904 0.311 [0.392,1.416] 540
100 9.99 0.134 [9.78,10.22] 0.919 0.259 [0.493,1.345] 540
200 10.00 0.004 [9.85,10.15]  0.955 0.182 [0.656,1.254] 540
v . N=15 0. 369 11 0. 90 [9.39,
10.61] , ((10.61- 9.39)/2)/10 x 100 % =6.1 %,
- N=100 M 0.134, [9.78,10.22] ,
2.2%,
o , o N=15 O 0.7110 ,N =200
0.955 , G 0.710 0.95%
Langie O N =15 o 0.508,C =
0.90 © [0,1.54], o 0, 50%
o o ; N=100 @O 0. 259,
[0.493 ,1.416] , 50 %
100 ©
) Landie N =100
Landie o ,
Landie , Langie
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(4) Langie (N=15) O ,
(5) Langie ,)\(0.99 ,)\(0.01 )
(6) 0.95 Langie 14
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STUDIES OF LANG. |[E PROCEDURE BY USE OF
COMPUTER SIMW ATION

Yan Nan® ,Tian Yubin® ,Cai Ruijiao®

(a. Institute & Mechanics , Chinese Academy d Sciences , Beijing ,100080)
(b. Beijing Ingtitute o Techndogy , Beijing ,100081)

ABSTRACT A oonputer smulation method is used to invedigate the dfect of the choice of variousini-
tia parameters of Langie sengtivity experimental procedure on the precison of parameter estimation. The
rules of the occurrence of the optimal experimental condition ,bad condition and mixing region of the Larr
die procedure are obtai ned.
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