
The choice of the probability index for fitting the two-

parameter Weibull equation has been a subject of

research in the Materials Science literature. The recent

papers by Gong [1] and Wu and Jiang [2] have dis-

cussed about the choice of a probability index for fit-

ting the two-parameter Weibull equation given by

P ¼ 1� exp � r
r0

� �m� �
; ð1Þ

where m and r0 are the Weibull modulus and scale

parameter, respectively. In the case of fracture strength

data, the most commonly used method for fitting (1) is

by linear regression (LR). This involves ranking the

strength data in an ascending order and then assigning

a probability of failure to each datum. Suppose there

are n specimens tested and let Pi denote the probability

of failure for the ith ranked datum. Gong [1] proposed

the following estimator for Pi:

Pi ¼
i� 0:999

nþ 1000
: ð2Þ

In a later paper, Wu and Jiang [2] argued that the

estimators given by

Pi ¼
i� 0:5

n
ð3Þ

and

Pi ¼
i

nþ 1
ð4Þ

have several advantages over that given by (2).

We would like to point out that the choice of the

form for Pi has been well established in the statistics

literature. The most commonly known and accepted

form for Pi is:

Pi ¼
i� 0:375

nþ 0:25
: ð5Þ

There are both theoretical and empirical reasons for

the choice of (5), see Blom [3] and Chambers et al. [4].

The choice given by (5) is what is used in most statis-

tical packages, e.g. Genstat, Minitab, R, SPSS, SAS

and S-Plus.

We perform a simulation study involving 400 data

sets each of size 100 to show that the index given by (5)

is superior to (2)–(4). We followed the following

scheme:

• Simulate 100 samples each of size 100 from (1) for

given r0 and m. Suppose {r1, r2, ..., r100} denotes the

enumeration of a sample.

• Compute the following for each simulated sample:

M1 ¼
X100

i¼1

1� exp � ri

r0

� �m� �
� i� 0:999

nþ 1000

����
����;

M2 ¼
X100

i¼1

1� exp � ri

r0

� �m� �
� i� 0:5

n

����
����;

M3 ¼
X100

i¼1

1� exp � ri

r0

� �m� �
� i

nþ 1

����
����;
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M4 ¼
X100

i¼1

1� exp � ri

r0

� �m� �
� i� 0:375

nþ 0:25

����
����:

Note that M1 can be used to measure the goodness of

fit of (2), M2 can be used to measure the goodness of fit

of (3), and so on.

The above scheme was executed with r0 = 1 and m

= 2, 3, 5, 10. The box plots of the values of Mi, i = 1,

2, 3, 4 for the four different values of m are shown in

Figs. 1–4. In each figure, the smallest values for the

goodness of fit measure are given by M4. The index due

to Gong [1] produces the worst performance in each

case with the box plot outside the plotting range.
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Fig. 1 Box plots of the values of Mi, i = 1, 2, 3, 4 for 100
samples (each of size 100) from (1) with r0 = 1 and m = 2
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Fig. 4 Box plots of the values of Mi, i = 1, 2, 3, 4 for 100
samples (each of size 100) from (1) with r0 = 1 and m = 10
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Fig. 2 Box plots of the values of Mi, i = 1, 2, 3, 4 for 100
samples (each of size 100) from (1) with r0 = 1 and m = 3
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Fig. 3 Box plots of the values of Mi, i = 1, 2, 3, 4 for 100
samples (each of size 100) from (1) with r0 = 1 and m = 5
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