JK Lakshmipat University Jaipur
INSTITUTE OF ENGINEERING AND TECHNOLOGY
End Term Examination, December, 2024
B. Tech. (All branches), Semester V
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AS1202 : Advanced Statistics Time: 2 hours 30 min Max. Marks: 30

Instructions to students:

1. Do not write anything other than your roll number on question paper.
2. Use of non-programmable calculators is allowed.
Q1. | Let X be a random variable exponentially distributed with parameter 2>0. The probability density 1
. . e, x>0 col
function of X is given by: £, (x)= .
0 , otherwise
I SE(X)=Var(X), where E(X) and Var(X) indicate the expectation and variance of X, respectively,
the value of 1 is (rounded off to one decimal place).

Q2. Two fair coins are tossed iﬁaépendently. X is a random variable that takes a value of 1 if both 1
tosses are heads and 0 otherwise, Y is a random variable that takes a value of 1 if at least one of CO1,2
the tosses is heads and 0 otherwise.

The value of the covariance of X and Y is (rounded off to three decimal places).
Q3. Two correlated random variables, X and Y, have the fo11owinéwcmharacteristics: Var(X)=9, 2
Var(Y)=16, correlation coefficient between X and Y, p = 0.4. Compute the variance of the sum | CO3
Z=X+Y.
" Q4. | In studying the behavior of air support roofs, the random variables X: the inside barometric 3
pressure (in inches of mercury) and Y: the outside pressure is considered. Assume that the joint | CO1
density function for (X, Y) is given by f(x;y)=c/x;18<Y < X <25, then find the value of
constant ¢ which makes it a valid density function. Compute E(x) and P(X <22and ¥ <21).
Q5. | Ina study of size of various computer systems, the random variable X is used for the number of 3
files stored. Past experiences indicates that ¢ =5. The data obtained is as follows: CO2,3
7 8 4 5 9 9 4 12 8 1
8 7 3 13 2 1 17 7 12 5
6 2 1 13 14 10 2 4 9 11
3 5 12 6 10 7

1. Find an unbiased estimator for p, the mean number of files per system.

2. Based on Central Limit Theorem, what is the approximate distribution of X ? Write its

parameters.
3. What is the probability that the average number of files stored exceeds 107?
Q6. Suppose that X and Y are independent unifornj random variables defined in the interval 0<x <2 = 5
CO3

and 0 <y <1. Find the probability density function of their sum i.e. find f,(z) where Z=X+Y.
Also, find its cumulative density function.
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Q7.

Q9

Since humidity influences evaporation, the solvent balance of water reducible paints during

sprayout is affected by humidity. A controlled study is conducted to examine the relationship
between humidity (X) and the extent of solvent evaporation(Y). Knowledge of this relationship
will be useful in that it will allow the painter to éidjust his or her spraygun setting to account for
humidity. Summary statistics for these data is as follows-

N=25, > x=1314.90, ) y=235.70,) x* =76,308.53, D »* =2286.07,> xy=11,824.44
1. Compute the estimated regression equation for /.

2. Predict the extent of solvent evaporation when the relative humidity is 50%.
3. Compute a 95% confidence interval for /i, when x=50 and interpret your result.

4. Compute the value of coefﬁ01ent of detenmnatlon for your model and 1nterpret the result.

' The adhesive selection process is difficult becaise many factors must be considered, and there is

no universal adhesive that will fulfil every application. The efficiency of any adhesive may depend
on several external conditions, but an efficient: adhesive must effectively work under different
atmospheric conditions. Thus whenever an adhesive is manufactures it gets tested for various
different parameters.

A study is conducted to investigate the effect of temperature and humidity on the force required
to separate an adhesive product from a certain material. The experiment is conducted at four
specific temperature levels and three specific humidity levels. These levels are not randomly
selected. Three measurements are taken at each of these treatment combinations. The resulting
data and summary statistics are given below in the table.

Temperature
Humidity | T1 T2 T3 T4

40 39 32 33
H1 41 36 34 27
|43 33 ' 29 25

36 32 37 20 B
H2 34 29 23 22

29 25 24 18
H3 32 33 | 40 39

34 | 27 42 | 36

129 | 25 43 33 ,

The question to answer statistically is, “Are these differences extreme enough to allow us to
conclude that there are real differences in the average responses obtained for these levels of both

| parameters i.e. temperature and humidity?” (Level of significance : 0.01)

Best of Luck !

CO4

CO5
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“Normal distribution table

NA (0,d) = area of

shaded region
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F-Critical aiatributioﬂ Table

The values appearing on this page have beer: calculated via ‘the bult-in proprietary
functions of Microsoft Excel. Within each cell, thie first entry is the critical value of F
for the 0.05 level of s;gmficance, the se«cmd em‘fy {in boldface) is the critical value
for the 0.01 level of significance.
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