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9 2. UPDATING THE DAMPING PARAMETER

if p< g1 then p:=fFxp
if 0> g2 then p:=p/y (2.4)
if ¢>0 then x:=x+h

where 0 < g1 < g2 <1 and 3,+ > 1. In the next section we give results
from experiments with these parameters. The outcome is that the
method is not very sensitive to small changes in the values, and the
popular choice g1 =0.25, 9o =0.75, § =2 and v=3 is good in many
cases.

Figure 2.1 illustrates the performance of this strategy on a data
fitting problem (problem 18 in the appendix) with n=4, m=45. We
used 70 =103 in (1.10) and &1 =e3 =1071% kyyayx =100 in the stop-
ping criteria (2.1).

* K R o o
AT °
10° o .
*
-8 *o
10" - * B
*
10720 i
o
10'12 I I I I I I I
0 10 20 30 40 50 60 70 80

Figure 2.1. Marquardt’s method with updating strategy (2.4)

The iteration was stopped by (2.1a) after 74 steps. From step 20 to
step 68 we see that each decrease in y is immediately followed by an
increase, and the norm of the gradient has a rugged behaviour. The
final convergence seems to be superlinear, cf. the discussion on p. 6.

3. NUMERICAL EXPERIMENTS 10

We propose a new updating strategy that has the same simplicity
as (2.4) but avoids the jumps in g /p across the thresholds g1 and
02. Further, if ¢ < 0 in consecutive steps, then we let p grow faster,

if ¢>0 then
x:=x+h
poo=prmax{l/y, 1—(6-1)(20-1)'}; v:=p

else p:=pu*xv; v:=2%v

(2.5)

with v initialized to § and p being an odd integer. This is illustrated
in Figure 2.2. For comparison we also indicate the discontinuous up-

dating by (2.4).

0 0.25 0.75 1 P

Figure 2.2. Updating strategies (2.5) (full line)
and (2.4) (dashed line)
f=v=2 y=3, p=3

In Figure 2.3 we show the performance with this strategy on the
same problem as in Figure 2.1. It is seen that the smoother updating
rusults in a smoother performance and faster convergence: the number
of iteration steps is reduced from 74 to 62.

In the next section we verify experimentally, that this example 1s
not uniqe, but in most cases the new updating strategy does indeed
perform better.
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