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Outlier tolerant Parameter Estimation

V Dose_ and W. von der Linden

Los Alamos Nat. Lab |
April 3 — 5, 2000



Data Pooling

Failures Successes % Success

old 16519 4343 20.8 0.3
Exp. A

new 742 122 14.1+1.1

old 3876 14488 78.9 + 0.3
Exp. B |

new 1233 3907 76.0 = 0.6

old 20395 18831 . 48.0+0.3
Pooled |

new 1975 4029 67.1 £0.6
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ABSTRACT. A total of 677 representative discharges from seven neutral-beam-heated tokamaks have
been used to study the parametric scaling of global energy confinement time. Contributions to this data
base were from Asdex, DILE, D1, ISX-B, PDX, PLT and TFR, and were taken from results of gettered,
L-mode type discharges. Assuming.a power law dependence of 7 on the discharge parameters k, I, By,
T Ptot, 2 and R, standard multiple linear regression techniques were used in two steps to determine the
scaline. The gesults indicate that.the discharges used in the study are well described by the scaling
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After a thorough analysis using a
number of least-squares algorithms,
‘the initial group of 38 items of
‘stochastic input data was reduced to
22 items by deleting those that were
either highly inconsistent with the
remaining data or had assigned
uncertainties so large that they- carried

negligible weight.

The 1986 CODATA Recommended Values of the

Fundamental Physical Constants

( http://physibs. nist.gov/cuu)



Thé large chahge in Ky (kv relates the SI
unit of volt to a calibration standard) and hence
in many other quantities between
1973 and 1986 would have been
~ avoided if two determinations of F (ke
Faraday numb;r) which seeméd to be
discrepant with the remaining data
had not been deleted in the 1973

adjustment.

The 1986 CODATA Recommended Values of the

Fundamental Physical Constants
(http://physics.nist.gov/cuu)
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The generalized arithmetic mean
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(B) True errors unknown

Experimental data {z;, s;}
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Change of properties
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Of all the gyromagnetic ratio data, the most
glaring discord comes from the NPL low-field
value. The measurements of the proton resonance
frequency were completed in December, 1975
after which the coil dimensions were measured,
but no verification was made (by repeating the
frequency measurements), that the measurement
process did not affect the coils. Because this result
is so discrepant, and because the measurements
were forced to terminate prematurely, we consider
it to be an incomplete effort which should not be

included in the final adjustment.

Codata Bulletin 63 (1986) 8



regular data and outlier
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£ marginalization

| | N | |
p(Z|p, 8, a,v,1) ~ /dﬁp(ﬁlf) I {BA;(u) + (1 - B)B; (1)}
=1 |

N

H Ba+a-mBy =3 (1)F0-H" M =

1=1 | =

choose p(B|I) flatin 0 < <1 :>.p(,8|I) =1

1

—N——l—_l Z (N) (r)

p(Z|p, 8,a,v,I) ~

determination of C,L-(N )
Py = Py_1(AnB+ By(1—-))
N _ N-1 —1 N-1)
C, -NANC( ) + ( ~ ) Byo" Y
Start:

Py=pA1+ (1-F)B =C§ (1) + 0178

c§V = Bi(w), CfY = A1(w)




B distribution

- Baves theorem
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ABSTRACT. A total of 677 representative discharges from seven neutral-beam-heated tokamaks have
been used to study the parametric scaling of global energy confinement time. Contributions to this data
base were from Asdex, DITE, D-III, ISX-B, PDX, PLT and TFR, and were taken from results of gettered,
L-mode type discharges. Assuming & power law dependence of 7g on the discharge parameters k, Iy, By,
e Pyot, a and R, standard multiple linear regression techniques were used in two steps to determine the
scaling. The results indicate that the discharges used in the study are well described by the scaling
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