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ABSTRACT. Occurrences of a behavior pattern are sometimes recorded by tabulating, for 
each time period in the sample, whether the behavior occurred at least once in that period. 
Since repeated occurrences are not included, the tabulation does not furnish an estimate of 
the true rate at which the behavior is occurring. Nevertheless, under certain conditions, the 
rate can be estimated from such data, using the Poisson distribution. 

A scoring technique that is used frequently in the study of animal behavior is to 
record whether a behavior of interest occurred at least once during some fixed interval 
of time, say 15 seconds. Those who have studied primate behavior at the University 
of Wisconsin primate laboratory refer to these as Hansen frequencies, from the work 
of E. W. HANSEN (1966). 

Examples of the use of Hansen frequencies can be found in the work of ALEXANDER 
(1966), ARLING (1966), GRIFFIN (1966), MITCHELL (1968a), and SEAY (1966). Perhaps 
the first person to use this scoring system in behavior studies was OLSON (1929). 
MITCHELL (1968b) has recently analyzed correlations of the behavior of rhesus mothers 
and infants, using Hansen frequency data from several of the authors cited above. He 
writes (p. 87): 

"It is emphasized here that a Hansen frequency is not a true frequency of occurrence. When 
it is stated that a Hansen system was utilized to measure visual orients of a mother toward 
her infant it is not meant that each and every glance at the infant was recorded. Only one 
visual orient was recorded whether the mother looked at her infant once during a fifteen 
second interval or several times during that interval." 

The basic data of the Hansen scoring system are the total number of intervals in 
the sample, and the number of these that included at least one occurrence of the 
behavior in question. We shall now show how such data can be used to estimate the 
rate at which the behavior is occurring. 

Suppose that the temporal distribution of the behavior can be described by a 
Poisson process; we will return later to what this implies. If so, then the probability 
Po of no occurrence of the behavior in an interval of length tis given by 

Po = J.?.t)_'.'._e - >.t = e - >.t, 
O! (1) 
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where A. is the mean rate of occurrence of events, and e is the base of natural loga­
rithms. From eq. (1) we have loge Po= -A.t, and thus A. = (-loge po)/t. The 
maximum likelihood estimate of p0 is obtained from the number n of intervals in 
which the behavior did not occur divided by N, the total number of intervals. Thus, 
A. can be estimated as follows: 

A. = _ loge(n/N) 
t 

(2) 

For example, if the mother glanced at her infant at least once in each of 66 out of 97 

fifteen-second observation periods, A.= (-loge~~ )/15 sec = .07605 occurrences per 

second. (Notice that this corresponds to more than one occurrence per 15 seconds, 
a result which is not at all obvious from the observed 66 'successes' out of 97 'trials.') 

The single parameter A. is all that is required to fix a particular Poisson distribution. 
From it, one can obtain the likelihood of any given number of events in an arbitrary 
time interval, the mean interval between events, and so forth (see, for example, Cox 
& LEWIS, 1966). 

Use of the Poisson distribution implies that the behavior occurs randomly at a 
constant rate, that the chance of two or more simultaneous occurrences of the behavior 
is negligible, and that the chance that a particular behavior will occur during an 
interval is independent of the time that has elapsed since the last occurrence of that 
behavior. Of course, as with any mathematical distribution, the underlying assump­
tions are never perfectly fulfilled in nature. "The Poisson process is a mathematical 
concept and no real phenomenon can be expected to be exactly in accord with it" 
(Cox & LEWIS, 1966). The question that must be asked in each situation is whether 
_the Poisson process is a reasonable first approximation. The approximation is proba­
bly better for brief events (e.g. maternal glances) than for durative ones (grooming), 
and probably better for those that have a weak influence on subsequent behavior than 
for those with marked effects. Where the underlying assumptions are untenable, 
other sampling methods should be considered. 

REFERENCES 

ALEXANDER, B. K., 1966. The effects of early peer deprivation on juvenile behavior of 
rhesus monkeys. Unpublished doctoral dissertation, Univ. of Wisconsin. 

ARLING, G. L., 1966. Effects of social deprivation on maternal behavior of rhesus monkeys. 
Unpublished masters thesis, Univ. of Wisconsin. 

Cox, D. R. & P.A. W. LEWIS, 1966. The Statistical Analysis of Series of Events. Methuen, 
London; John Wiley & Sons, New York. 

GRIFFIN, G. A., 1966. The effects of multiple mothering on the infant-mother and infant­
infant affectional systems. Unpublished doctoral dissertation, Univ. of Wiconsin. 

HANSEN, E.W., 1966. The development of maternal and infant behavior in the rhesus mon­
key. Behaviour, 27: 107-149. 

MITCHELL, G. D., 1968a. Attachment differences in male and female infant monkeys. 
Child Developm., 39: 611-620. 

----, 1968b. Intercorrelations of maternal and infant behaviors in Macaca mulatta. 
Primates, 9: 85-92. 



Estimating Rates of Behavior from Hansen Frequencies 183 

OLSON, W. C., 1929. The Measurement of Nervous Habits in Normal Children. University 
of Minnesota Press, Minneapolis, p. 97. 

SEAY, B. M., 1966. Maternal behavior in primiparous and multiparous rhesus monkeys. 
Foliaprimat., 4: 146-168. 

- Received January 19, 1970; Accepted March 28, 1970. 

Authors' Address: STUART A. ALTMANN and S.S. WAGNER, Yerkes Regional Primate Re­
search Center, Atlanta, Georgia 30322, U.S.A. 


