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1. Derive the estimator.in equation 5 from equation 2. ﬂo
2. The standard devin.ll'.ion of our estimate for the intinsic rate of in-
crease of the Nunivak Island muskox population is shown In paren- ,f] n t 7 Ao k ;]
theses in the last line of Table 1. Using this and other information _— —
in the table estimate the 95% confidence interval of 7. Use this in- N o
formation to put lower and upper bounds on the population size ——
extrapolated to 2010. . ,(.:

3. Our record of the population of muskox on Nunivak Island ls re-

markably good. Suppose instead of annual censuses the only follow @ d P ( _
yr !’o L: nir @a*"’,")n

up censuses had been conducted at year 10 (1946) and year 20
(1956). What would you prodict the population size to be in 2010.

Whet are the lower and upper bounds of your estimate? dn
i
gan | c(b-d,)n = (b + 4 S

FRe¥N —=> 4. Derive an estimator for A from equation 4.

CH-MTE!Q % 5. Derive the canonical form of the logistic model in equation g from = L - q, (!,
' ) bo— d

the form in equation 8.
6. Solvo equation 9 to obtain the sclution in equation 10

7. In the equation for exponential growth, the por capita population

= ra -
growth rate at all population slzes Is given by the parameter r and - T(‘
2 markg]

was called the intrinsic rate of increase, In the loglstic equation

the percapita population growth rate declines with pepulation size,

but is at its maximum, which also is equal to r, in the limiting case @
where # = ( (i.e., as population size becomos small the behavior of S‘A

LY

r>0.6499

the exponential growth model is recovered). Thus, in this caso, also, A

r may be called the intrinsie rate of increase becauso It is the max- wppLc = O . | 70(4 + 20" =6 ‘135
imum per capita growth rate. However, this Interpretation of r o* :

longer holds in the model for the Allee effect given in equation 11. F’ bower * 6 N 30 G- 20‘ = 0.0 3 { A

Here the maximum per capita population growth rate occurs at an

intormediate population slse #, ¢ < A < k. Find an expression for N

f and the intrinsic rate of increase (maximum per capita population ¢ f“pp‘( * (4‘{00_

* growbh rate) for a population with an Allee cffect a8 in equatlon 11. ' q ? S qs a’
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