Indira Gandhi National Forest Academy
2014-16 Course

Forest Statistics

Time: 3 hrs Max Marks: 100

Note:- Question 1 of Part A is compulsory. Attempt any four questions in Part B. Marks
are indicated against each question. Calculator notes, note books are allowed. Please
show all the steps of the solutions clearly.

PART-A

1. Explain whether the conclusion drawn in each case is correct. If not then why? The
conclusions are shown in bold in each statement. )

(i) Students at an elementary school are given a questionnaire that they are required to
return after their parents have completed it. One of the questions asked is, “Do you
find that your work schedule makes it difficult for you to spend time with your kids
after school?" Of the parents who replied, 85% said “no". Based on these results, the
school officials conclude that a great majority of the parents have no difficulty in
spending time with their kids after school. '

(ii) A orthopaedist administers a questionnaire to 30 of his patients who do not have any
Joint problems and finds that 20 of them regularly go running. He concludes that
running decreases the risk of joint problems.

(iii) A study was conducted in 200 blocks in India and it was found that per capita income
in the blocks having high proportion of forest area is 30% lower than in the blocks
having lesser forest areas. It is therefore concluded that forest areas inhibit
development.

(iv) When those blizzards hit the East Coast this winter, it proved to my satisfaction that
global warming was a fraud. That snow was freezing cold. But in an alarming trend,
temperatures this spring have risen. Consider this: On February 6th it was 10 degrees.
Today it hit almost 80. At this rate, by August it will be 220 degrees.

Stephen Colbert
April 6th, 2010
[4X5=20 Marks]
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PART-B

. Is there strong evidence of global warming? Let's consider a small scale example,
comparing how temperatures have changed in the US from 1968 to 2008. The daily
high temperature reading on January 1 was collected in 1968 and 2008 for 51
randomly selected locations in the continental US. Then the difference between the
two readings (temperature in 2008 - temperature in 1968) was calculated for each of
the 51 different locations. The average of these 51 values was 1.1 degrees with a
standard deviation of 4.9 degrees. We are interested in determining whether these data
provide strong evidence of temperature warming in the continental US.

(a) Write hypotheses for this research in symbols and in words.

(b) Check the conditions required to complete this test. -

(c) Calculate the test statistic and find the p-value.

(d) What do you conclude? Interpret your conclusion in context. [20 Marks]

In the sample of 100 runners, the standard deviation of the runners' ages is sy = 8:97.
Because the sample is simple random and consists of less than 10%

of the population, the observations are independent. (a) What is the standard error of
the sample mean, y(mean) = 35:05 years? (b) Would you be surprised if someone told
you that the average age of all the runners was actually 36 years? '[20 Marks]

. A division has total area of 350 sq km. The Working Plan Officer will have to
determine the growing stock of the whole estate using simple random sampling in
plots of 0.1 ha. Before the actual inventory the staff determined the growing stock of
85 randomly selected plots and they determined mean volume per hectare as 265m’
with standard deviation of 45 m®. If the error in the estimation of growing stock for
the whole estate is to be kept within 10% with confidence interval of 95%, then how
many randomly selected sample plots of 0.1 ha will have to be inventoried?

[20 Marks]

. In a forest area, the number of trees per hectare was observed as 275 after the
enumeration. The average diameter of the trees when enumerated was observed as
28.5 cm with standard deviation being 8 cm. If the diameter distribution of trees in the
forest is normal and symmetric then draw the N-D curve for the forest.  [20 Marks]

. The average daily high temperature in June in New Delhi is 43 C with a standard
deviation of 1.8 C. Suppose that the temperatures in June closely follow a normal
distribution.

(a) What is the probability of observing an 46 C temperature or higher in New
Delhi during a randomly chosen day in June?

(b) How hot are the hottest 10% of the days during June in New Delhi?

[20 Marks]



z-Score Chart
Use this chart to find the area under a normal curve when finding
an approximation for a binomial distribution.

Negative z-score - value is to the left of the mean.
Positive z-score - value is to the right of the mean.

Negative z-scores:
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