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spring floods betu'een the f ' ' I innesota River and Red River at Lake Traverse
(Underhi l l ,  1957).
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Exact Statistical Inferences at)out the Pararneter for an
Exponential Growth Curve following a

Poisson Distribution

J.  K.  LrNosnvl

F'isheries Research. Board oJ Canada
B,iolog'ical StaLion, IVana'imo, B.C.

LrNosev, J. K. 1970. Exact statistical inferences about the parameter for an expo-
nential growth curve follolving a Poisson distribution. J. Fish. Res. Bd. Canada
27:  172-174.

A use of the relative likelihood function is described. An exan'rple is provided to show
exact statistical inferences about the parameter for an exponential increase in cell concen-
tration when the concentration is a Poisson random variable.
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SupposB that the concentration of some organism increases exponentially
f rom some known star t ing level  Po at t ime t  :0 ,  toalevel  P;  at  t ime l .  Then,
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NOTES

P, : Po ee' 1 error.

If a small sample measuring concentration is removed from a larger culture,

it may be assumed to have the Poisson distribution. Then the mean value of

P' is

E(P,) : Ps efr'

and the distribution of Py is

e*PoeEr pf t ektPr

r73

( 1 )

(2 )
P,!

After a value of P, has been observed, the l ikelihood function (see Sprott

and Kalbfleisch, 1965; for more details see Barnard et al., 1962, and Sprott

and Kalbfleisch, 1969) for fr is proportional to

L(k) : 
"*p {frtP, 

- Po"u'} . (3)

This function is maximized at the maximum likelihood estimate,

L _
log P, - log P6

,

The precision of this estimate is given by the relative likelihood function

(4)

R(fr) _ e"p {trR - Po"1'}
exp {frtP, - PoeF{

(s)

which may be p lot ted for  var ious values of  E (0 < R <1) .  Values of  R )  0 '1

might be considered to give a reasonable interval for fr, comparable r'vith a

95/e probabil ity interval for a normal theory l inear model.

The use of the relative l ikelihood avoids the customary normal theory

approximation; inferences using relative l ikelihoods are exact and in addition,

in this example, require fewer calculations than the approximate methods.

Nlore complicated growth curves (e.g., von Bertalanffy curve) are amenable

to the same analysis and are essentially as easy to deal with due to present day

accessibil i ty of high speed computers.
Suppose that the init ial concentration of cells is measured as 20 cells

per mill i l i ter and that after 5 hr this has increased to 100 cells per mill i l i ter.
Then, Po : 20, Ps : 100, t : 5

R(f r )  :  exP {SOOA 
-  20esk -  60.944\

k  :  0 .32189

from equations 5 and 4. Values of the relative l ikelihood function are:

h .  0 . 1  0 . 2  o  . 2 8  0  3  0  3 2 1 8 9  0  3 6  0 . 3 7  0 . 3 8  0  . 4

R 1o-1n 1o*?

Then a lo/o relative

0 . 1 1 7  0 . 4 7 5  1 . 0

I ikel ihood irrterval (Fig.

0 .0432 0 .0237 10-3

about  (0  .278,  0  .362) .

0.  143

1 )  i s
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Frc. 1. Relative likelihood function
Ior k.
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The Manefish, Caristius groenlandicus Jensen
(Percornorphi: Caristiidae), in Atlantic Waters off Canada

W. B.  Scorr , l  A.  C.  KouLER,2 AND R. E.  Zunenrcc3

Scorr ,  W.8. ,  A.  C.  Konr,en,  eNo R. E.  Zunsnrcc.  1970. The manef ish,  Cor ist ius
groenland.icus Jensen (Percomorphi: Caristiidae), in Atlantic waters off Canada.

J.  Fish.  Res.  Bd.  Canada 27:  174-179.

Morphometric and meristic data for the first recorded captures of Caristius groenl'and-
iczs in Canadian Atlantic waters in 1966 (1) and 1968 (7) are described and compared with
previously published records.
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