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1. A forest resource manager is interested in estimating the total number 7y of dead fir trees
in a 300-acre area of heavy infestation. Using an aerial photo, he divides the area into
200 one-and-a-halt-acre plots. Let x denote the photo count of dead firs and y the actual
eround count for a simple random sample of n = 10 plots. The total number of dead fir
trees obtained from the photo count is 7x = 4200. The sample data are shown below.

Plot sampled 1 2 3 4 5 6 7 8 9 10
Photo count z; 12 30 24 24 18 30 12 6 36 42
Ground count y; 18 42 24 36 24 36 14 10 48 54

(a) For the data, >"x; = 234, 3. 2% = 6660, >_vy; = 306, . y? = 11348 and " x;y; = 8652.
Use these to find a linear regression estimate of 7y and an estimate of its standard

error.
(b) A least-squared line is fitted in MINITAB giving the following output

The regression equation is
y=1.13 + 1.26 x

Predictor Coef SE Coef T P
Constant 1.131 2.729 0.41 0.689
X 1.2594 0.1057 11.91 0.000
S = 3.639 R-Sq = 94.7Y R-Sq(adj) = 94.0%

Explain how the quantities in this output relate the the answers required in (a) above?

(¢) Do you think a ratio estimate of 7y would have been more accurate here? Explain.
(Do not compute the ratio estimate.)

(6 + 3 + 2 = 11 marks)

2. (a) A simple random sample of 10 households was drawn from a population, which con-
sisted of 1500 households. The number of people in each household and whether or
not they had consulted a doctor in the last 12 months are shown below.

Doctor Seen in
Household Number of Last year

Number Persons Yes No
1 5 5 0
2 3 3 0
3 3 0 3
4 4 0 4
5 7 0 7
6 ) 2 3
7 3 1 2
8 3 0 3
9 2 2 0

10 4 2 2

Obtain an estimate of the proportion of people in the population who have seen a
doctor in the last year and a standard error of the estimate.
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