Date
Time

RAMAKRISHNA MISSION VIDYAMANDIRA

(Residential Autonomous College affiliated to University of Calcutta)

B.A./B.Sc. SECOND SEMESTER EXAMINATION, MAY 2018

FIRST YEAR [BATCH 2017-20]

: 26/05/2018 STATISTICS (General)
: 11am—-1pm Paper : | Full Marks : 50

[Use a separate Answer Book for each group]

Group - A
Answer any two questions : [2x5]
a) Suppose the three variables xi, X, and X3 satisfy the relation a,x; +a,X, +a,Xx, =K, then
a’S: —a’St —ass; : :
prove that r, = , Where symbols have their usual meanings. Also prove that
2a,a,5S,

all the partial correlation coefficients will be equal to —1, provided a,,a,,a, are of same sign. [4+1]
b) Prove that the standard error of estimate in case of multiple regression satisfies:

S, =(1-r2,)S’ where symbols have their usual meaning. [5]
c) In a trivariate distribution, it is found that r, =0-41, r,=0-71 and r,, =0-5. Obtain the

multiple correlation coefficient r,,, and partial correlation coefficients r,,,and r,, . [2+1-5+1-5]
d) Define Correlation index. Show that the value of correlation index increases with degree of

the polynomial taken as regression equation. [2+3]
Answer any one question : [1x15]
a) What is an attribute? What is contingency table? How can you get an idea about the

association of attributes from the contingency table?

State three measures of association of attributes with their ranges. Write your idea about

binary response and logistic regression. [2+2+3+6+2]
b) What do you mean by ‘multiple correlation Coefficient’? Taking three variables express

multiple correlation coefficient in terms of simple correlation coefficients.

In a trivariate distribution it is found that r, =0.578, r,=0-726, r,,=-0-221. Find r;,

r3.2, f1.23. [3+6+6]

Group -B
Answer any two questions : [2x5]
a) Let X~ Poisson (A). For what value of X, is the p.m.f of X maximized? [5]
b) 1) X &Y jointly follow bivariate Normal distribution. Show that X & Y are independent if
the correlation coefficient between them is zero. [2]

ii) Find the density function of Y =e”, where z «— N(u,5%). [3]

¢) LetX «— N(u,c%).Find the value of c in terms of & such that P(u—c<X<u+¢)=0-95.

1.96 ot
[Given, | e 2dt=0-475] [5]
0

N
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d) i) A fair coin is thrown once, if it lands heads up, it is thrown a second time. Find the
probability distribution of the total number of heads. [3]
i) If there is a war every 15 years on an average, find the probability that there will be no
war in 25 years. [2]
Answer any one question between Question n0. 4 & 5: [1x15]
4. a) Fortwo jointly distributed random variable X & Y, prove E(Y)=EE(Y | X). [4]
b) Find out the points of inflection of the normal distribution with the density function :
1 &
f(x)= e 1B _—o<X<oo. 3
c) Inanormal distribution, 46% of the items are over 40 and 90% are under 75. Find the mean
and standard deviation of the distribution.
X s
(Given that j ——e 2dt=0-54 or 0-90 according as x = 0-10 or 1-28) [8]
o\2n
5. a) Use Normal approximation to the binomial distribution to determine the probability that
number of heads lies between 6 & 8 in 16 flips of a balanced coin. [5]
b) An oil company conducts a geological study that indicates that an exploratory oil well should
have a 20% chance of striking oil. What is the probability that the third strike comes on the
seventh well drilled? [5]
c) Buses arrive a bus stop according to an exponential distribution with rate A =4buses/hour. If
you arrived at 8.00am at the bus stop, what is the expected time of the next bus? [5]
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602 FUNDAMENTALS OF STATISTICS

TABLE I (Contd.)

T K1) X(7) T K1) N(7) T K7 N(7)

3-01 -0043007 -9986938 321 -0023089 9993363 341 -0011910 -9996752
302 0041729 -9987361 3:22 -0022358 -9993590 342 -0011510 -9996869
3-03 -0040486 -9987772 323 0021649 9993810 343 -0011122 9996982
3-04 -0039276 -9988171 324 -0020960 -9994024  3-44 0010747 -9997091
3-05 -0038098 -9988558  3-25 0020290 ‘9994230 3-45 -0010383 -9997197
306 -0036951 -9988933  3-26 -0019641 -9994429  3-46 -0010030 -9997299
307 -0035836 -9989297 327 -0019010 -9994623  3-47 -0009689 ‘9997398
308 -0034751 -9989650 328 -0018397 -9994810 348 -0009358 9997493
3-:09 -0033695 -9989992 329 -0017803 -9994991 3-49 -0009037 -9997585
3-10 -0032668 -9990324  3-30 -0017226 -9995166  3-50 ‘0008727 -9997674
311 0031669 -9990646  3:31 -0016666 -9995335 3-51 -0008426 -9997759
312 0030698 -9990957 332 -0016122 -9995499 3-52 -0008135 -9997842
313  -0029754 9991260 333 -0015595 -9995658 3-53  -0007853 -9997922
314 -0028835 -9991553 334 -0015084 -9995811 3-54 -0007581 -9997999
315 -0027943 -9991836 335 -0014587 -9995959 3-55 -0007317 -9998074
316 -0027075 -9992112 336 -0014106 -9996103 3-56 -0007001 -9998146
317 -0026231 -9992378  3-37 -0013639 -9996242 3-57 -0006814 -9998215
3-18 ‘0025412 -9992636 3-38 -0013187 -9996376 3-58 -0006575 -9998282
3-1S -0024615 -9992886 339 -0012748 -9996505 3-59 -0006343 -9998347
320 -0023841 -9993129 3-40 -0012322 -9996631 3-60 -0006119 -9998409

*Abridged from Table 1 of Biometrika Tables for Statisticians, vol. 1, with
the kind permission of the Biometrika Trustees.

TABLE II STANDARD NORMAL DISTRIBUTION
Values of r,

a 0-05 0-025 0-01 0-005

s 1-645 1-960 2:326 2:576
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