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Abstract. An exact condi t iona l  test is developed for testing a t rend in 

Poisson means  when the historical control  in fo rmat ion  is incorpora ted  into 

the concur ren t  control  d a t a .  An  asymptot ic  condi t iona l  test is also 

developed as an alternative to the Tarone  test. Asymptot ic  gains by the 

incorpora t ion  of the historical in format ion  is evaluated. 
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1. Introduction 

To fix an idea consider the Ames Salmonella/microsome test (Ames et 
al. (1975)) which currently holds a preeminent position among the various 
tests available to genetic toxicologists for investigation of a chemical's 
mutagenicity. Table 1 summarizes the data from an experiment in which 
Poisson distributed random variables, numbers of revertants on the plates, 
are observed under each of several experimental dose level dj such that 
0 = do <dl < ' "  < dr. For each dj, let nj denote the number of observations and let 
xjk denote the observed counts, k= 1,2,..., nj. The problem to be considered is 
to test for increases or decreases in the means, 2:, associated with the 
increasing values, dj. 

Now consider the situation in which N previous experiments, similar to 
the experiment which gave rise to the data in Table I, have been performed. 
Suppose that Mt control plates have been studied in the l-th experiment, and 

Table 1. Summary of data from a microbial mutagenesis assay. 

Dose level do = 0 dt ... d, 
Replicate counts xo~,..., XO,o xH,.. . ,  x~, . . . .  x,~,..., xr,, 

Total xo. Xl . . . .  x,. 
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