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Sakiz and Guillemin ( 1 )  examined the cal- 
culation of the results of the McKenzie( 2 )  
zssay for TSH activity. They recommended: 
a )  transformation of both the initial and the 
response radioactivity counts to logarithms ; 
b)  analysis of the log response counts using 
the log initial count as a covariate. They 
demonstrated that the transformation removes 
the heterogeneity of variance inherent in the 
original (untransformed) counts. Levy et al 
( 3 )  analyzed the logarithm of the ratio of 
the response count to the initial count, re- 
marking that they used this procedure because 
in prior work they had found only minor 
gains in precision ‘by using covariance analy- 
sis. I t  is the purpose of this paper to examine 
the consequences of using as the response 
metameter the logarithm of the ratio of the 
response count to the initial count as com- 
pared with the technique of covariance 
analysis. 

The mathematical model underlying the 
covariance analysis may be written 

y = a + b log dose + c z + e 
where y is the logarithm of the response count, 

z is the logarithm of the initial count 
a,b,c are (unknown) constants and 
e is a normally distributed random vari- 
able with mean zero and variance p2 

The mathematical model for the “ratio 
analysis” is similar to the above, with the a 
priori assumption that c = 1. We may then 
write 

y’ = a’ + b’ log dosc + e’ 
where y’ = log (response count/initial count) 
= y - 2  

a’, b’ are constants, and e’ is a random 
variable. 

From a strictly statistical point of vim,  the 
question at  issue is the appropriateness of 
either of these models to the biological sys- 
tem; the only ‘proper’ analysis is the one 
based on the ‘right’ model. However, the ex- 
perimenter’s interest is in the usefulness of 
the results, so rather than investigate the ap- 
propriateness of the models, we ask, instead, 
what (if any) difference does it make which 
analysis is performed? 

Since the error of the estimated relative 
potency is affected by the experimental design 
used (e.g., number of levels and actual levels 
of dosage for standard and unknown, number 
of animals allocated to the different dosage 
levels of standard and unknown, etc.), as well 
as the form of model assumed, we avoid con- 
fusion due to effects of design by considering 
responses to known dosages of standard TSH. 
The data examined were 6 assays using mice 
(Veterans Research Hospital, Chicago) and 
9 assays using chicks (VA Hospital, Indiana- 
polis). These dose-response curves were cal- 
culated according to both models with re- 
sults as tabulated. 

Using the Wilcoxon signed rank test for the 
hypothesis that the parameter estimates from 
the two methods oif calculation do not differ 
(for the 13 assays giving legitimate estimates 
of all parameters) we have the following p- 
values : 

slopes (on log dose), p>.60 
standard deviation, p> .3 1 
lambda, p> .86 
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TABLE I. Estimates of Parameters 

Covariance analysis Ratio analysis 
c b s X=s/b b’ S’ X’=s’/b’ 

~~ 

Mouse assays 
2-22 1.16 .48 .ll .24 .47 .10 .22 
3-08 .72 t .47 .08 .17 .49 -09 .19 
3-29 * .50 .17 .35 
4-12 .45 t .55 .13 .24 .57 .16 .28 
5-11 .95 .37 .11 .29 .37 .10 .27 
6-10 1.07 .42 .ll -26 .42 .ll .25 

Chick assays 
12-17 .78 .33 .10 .31 .33 .ll .33 
12-20 .95 .32 .15 .46 .33 .14 .43 
12-21 .86 .28 .14 .51 .26 .15 .57 
12-22 .67t .23 .15 .64 .27 .16 .59 
12-23 .58 t .35 .18 .51 .39 .20 .51 

1-10 1.00 .40 .10 .26 .40 .10 .25 
1-11 1.01 -37 .ll .31 .37 .11 .30 
1-12 .79 .51 .12 .23 .47 .12 .26 
1-18 * .39 .ll .29 

“Regression on log initial count not homogen- 

t Significantly different from 1.00 (p <.05). 
s standard deviation. 

There seems to be little evidence of any 
gross difference between the results of the two 

eous mross dosage groups (p <.05). 

methods of calculation. 

correct and 

then y’ = a + b log dose + (c-1) z + e 
so Variance (y’) = [ (c  - + 13 s2 

The width of confidence intervals is, in gen- 
eral, proportional to the standard deviation. 
The average value of [ (c - 1 ) 2  + 11 from 
these data is 1.06, so that confidence limits 
(as, for instance, for relative potency) would 
be expected, on the average, to be about 37% 
too wide. 

The aukhor is grateful to Drs. J. Hershman, A. 
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If the covariance model is assumed to be 

Variance (y) = s2 = Variance (z) 
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