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Your Signature

Instructions:
1. For writing your answers use both sides of the paper in the answer booklet.

2. Additional sheets taken, if any, should be properly attached to the main answer booklet.

3. Please write your name on every page of this booklet and every additional
sheet taken.

Score

Q.No. | Alloted Score | Score
1. 14

s 20

3 20

4 16

5 15

6 15

Total | 100

Number of Extra sheets attached to the answer script:




December 30, 2019 Name (Please Print)
Statistics I - Back paper Exam - Semester I 19/20 Page 2 of 8.

1. (a) Below there are two box plots that are shown.

Comparison of weights in Pounds
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(i) Which fruit has a higher median weight ?

(ii) What is the approximate median weight of oranges ?
(iii) What is the approximate IQR for appless ?
(iv) How many outliers are there in this data set ?

(v) Which fruit has a larger range of weights 7
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1(b) Please circle the correct choice. No justification is required.

Consider the three histograms given below of datasets x, y and z
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The ordering of the dataset from the smallest to biggest standard deviations is given by:
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2. Suppose data Xi, Xa,... X, are i.i.d. and drawn from Normal(g, o2), where u and o
are unknown. Suppose we have n = 49, sample mean is 92 and sample standard deviation
is 0.75.

(a) Compute a 95% confidence interval for the mean, .

(b) We want to test the null hypothesis that u = 90 versus the alternative hypothesis
that u > 90. Decide and execute a test that can check if there is enough evidence
whether one can reject the null hypothesis at 5% level of significance.
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3. Let p € Rand ¢ > 0 and (X;, X5, ..., X,,) be from a population distributed as Normal
with mean p and variance o?. Then find the M.L.E. for y, 0.
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4. Let g: R — [0,00) and f: R — [0, 00) are two probability density functions such that
f(z) < g(z), VzeR.

Consider the following Acceptance-Rejection Algorithm:-

(a) Generate a sample Y having density g.
(b) Generate a sample U from Uniform(0, 1).

(c) XU < i%% then set X =Y, else repeat step (a).

1. Show that X has probability density function f.

2. Using the Acceptance-Rejection Algorithm described above, write a function in R,
called mybeta to generate sample of Beta(2,4).
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5. The student body at Hello University consists of 20% Master’s students, 24% third year
students, 26% second year students, and 30% first year students. Suppose a researcher
takes a sample of 50 such students. Within the sample there are 13 Master’s, 16 Third
year’s, 10 Second year’s, and 11 First year’s. The researcher claims that his sampling
procedure should have produced independent selections from the student body, with each
student equally likely to be selected. Is this a plausible claim given the observed results?
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6. Consider the following R commands.

> plot(y“x,pch=16, cex=0.2, col="red")
> abline(lm(y~x), col="blue")

> x = seq(-10,10,by=1/10)

>y = 3%x°2 - 0.0001%x +7

> Im(y~x)

Call: )

200
1

Im(formula = y ~ x)

150
1

Coefficients: g |
(Intercept) X .
108.0000 -0.0001

(a) Explain what is being executed in the above R code.
(b) Explain the reasons behind the straight line in contrast to the quadratic curve.
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