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Fig. 1 The profile likelihood In L**(y) and the horizontal
line indicated by y=In L**($) —1/2x3(0.05) for data
from an outbreak of Escherichia coli O—157:H7 in Oku—
cho, Okayama prefecture, Japan, 1996.
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Fig. 2 Two kinds of visual tools of for goodness-of-fit of the fitted lognormal distribution to data from an outbreak of
Escherichia coli O~157:H7 in Oku—cho, Okayama prefecture, Japan, 1996: (a) Relative frequency distribution of on-
set dates and the fitted lognormal distribution, and (b) the normal probability plot of log-transformed estimated incu-

bation periods, log {(x—7).
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Fig. 3 The profile likelihood In Z**(y) and the horizontal
line indicated by y=In L**($) —1/2x}(0.05) for data
from an outbreak of Escherichia coli O—157:H7 in Gifu—
shi, Gifu prefecture, Japan, 1996.
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Fig. 4 Two kinds of visual tools for goodness-of-fit of the fitted lognormal distribution to data from an outbreak of Es-
cherichia coli O—157:H7 in Gifu—shi, Gifu prefecture, Japan, 1996: (a) Relative frequency distribution of dates of the
first-visit to nearby hospitals and the fitted lognormal distribution, and (b) the normal probability plot of log-trans-

formed estimated incubation periods, log (x—7).
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Fig. 5 The profile likelihood In Z**(p) and the horizontal
line indicated by y=In L**(§) —1/2x1(0.05) for data
from an outbreak of Escherichia col O—118:H2 in Ishikawa
prefecture, Japan, 1996.
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Fig. 6 Two kinds of visual tools for goodness-of-fit of the fitted lognormal distribution to data from an outbreak of Es-
cherichia coli O—118:H2 in Ishikawa prefecture, Japan, 1996: (a) Relative frequency distribution of onset dates and
the fitted lognormal distribution, and (b) the normal probability plot of log-transformed estimated incubation
periods, log (x—7).
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Fig. 7 The profile likelihood In LZ**(y) and the horizontal
line indicated by y=In L*¥*(p) — 1}'2}(?(0.05) for data
from an outbreak of Escherichia coli O—157: H7 in Sugina-
mi—ku, Tokyo, Japan, 1993.
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Fig. 8 Two kinds of visual tools for goodness-of-fit of the fitted lognormal distribution to data from an outbreak of Es-
cherichia coli O~157:H7 in Suginami—ku, Tokyo, Japan, 1993: (a) Relative frequency distribution of onset dates and
the fitted lognormal distribution, and (b) the normal probability plot of log-transformed estimated incubation

periods, log (x—fl) .
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MAXIMUM LIKELIHOOD ESTIMATION OF DATE OF INFECTION
IN AN OUTBREAK OF DIARRHEA DUE TO CONTAMINATED
FOODS ASSUMING LOGNORMAL DISTRIBUTION FOR THE

INCUBATION PERIOD

Toshiro TANGO*

Key words: Confidence interval, Escherichia coli O—157: H7, Maximum likelihood estimation, Profile likelihood

This paper proposes a new method for estimating the date of infection in an outbreak of diarrhea caused by eat-
ing foods contaminated by some sort of foodborne pathogens such as Escherichia coli O—157: H7. Simple methods for cal-
culating maximum likelihood estimator and confidence interval are proposed assuming (1) a common date of infection
and (2) the incubation period has a log-normal distribution. Further, this paper shows that all three methods proposed
so far for estimating the date of infection under the same assumptions are theoretically inappropriate or computationally
imprecise. The proposed methods are illustrated with data from three outbreaks of Escherichia colt O—157: H7 and out-
break due to Escherichia coli O—118: H2 in Japan.
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