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Example 4.5 Mortality of confused flour beetles

The aim of an experiment originally reported by Strand (1930) and quoted by Bliss
(1935) was to assess the response of the confused flour beetle, Tribolium confusum,
to gaseous carbon disulphide (CS,). In the experiment, prescribed volumes of liquid
carbon disulphide were added to flasks in which a tubular cloth cage containing a
batch of about thirty beetles was suspended. Duplicate batches of beetles were used
for each concentration of CS,. At the end of a five-hour period, the proportion
killed was recorded and the actual concentration of gaseous CS, in the flask,
measured in mg/l, was determined by a volumetric analysis. The mortality data are
given in Table 4.2.

Table 42 The number of beetles killed, y, out of n exposed to different concen-
trations of gaseous carbon disulphide

Concentration Replicate 1 Replicate 2
of CS, —_—
y n y n

49.06 2 29 4 30
5299 7 30 6 30
5691 9 28 9 34
60.834 14 27 14 29
64.76 23 30 29 33
68.69 29 K} | 24 28
72.61 29 30 : 32 32
76.54 29 29 31 3

In a number of articles that refer to these data, the responses from the first two
concentrations are omitted because of apparent non-linearity. Bliss himself remarks
that

...in comparison with the remaining observations, the two lowest concentra-
tions gave an exceptionally high kill. Over the remaining concentrations, the
plotted values seemed to form a moderately straight line, so that the data were
handled as two separate sets, only the results at 56.91 mg of CS, per litre being
included in both sets.

However, there does not appear to be any biological motivation for this and so
here they are retained in the data set.

Combining the data from the two replicates and plotting the empirical logit of
the observed proportions against concentration gives the graph shown in Fig. 44.

59

Logit of proportion killed

-3 T T T Y T T

45 =0 55 ® 6 7 % ®

_ Concentration of carbon disuiphide
Fig. 44 Plot of the loﬁsﬁc transform of the proportion of beetles kxlled agamst
concentration of CS; with the fitted linear (--+---) and quadratic {~—) logistic regression

lines.
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Fig. 45 Relationship between the proportion of beetles killed and the concentration of
CS,, with the fitted quadrgﬁc logistic regression model.
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- Hodgkins disease mortality data from California for males and females, 1989

Males Females
. Age Person-Years Deaths Rates (a ) | Person-Years Deaths Rates (;,;) ?2/",1\
30-34 1,299,868 55 4.23 1,300,402 37 2.85 0.67
35-39 1,240,595 49 . 3.95 1,217,896 29 2.38 0.60
40-44 1,045,453 38 3.63 1,045,801 23 2.20 0.61
4549 795,776 26 3.26 810,260 12 148 | 045
50-54 645,991 19 2.94 665,612 7 1.05 0.36
55-59 599,729 17 2.83 633,646 12 1.89 0.67
60-64 568,109 22 3.87 650,686 9 1.38 0.36
65-69 506,475 21 4.15 600,455 19 3.16 0.76
70-74 368,751 18 4.88 474,609 13 2.74 0.56
75-79 252,581 11 4.36 376,781 14 3.72 0.85
80-84 140,053 10 7.14 255,412 5 1.96 0.27
85+ 81,850 4 4.87 313,603 3. 1.40 . 0.29
Total 7,545,231 290 384 | 8,345,163 183 2.19 0.58

Note: Rates per 100,006 person-years.
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