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Tu tor ial 2

T2 – 1. A (study) popula t ion has −N = 6  ele ments wit h the fol low ing value s fo r a quantit ative respons e variat e (Y−):

9, 1, 5, 15, 19, 7.

(a) Lis t all the pos sib le samples of size 2 unde r equiprobable selecting (EPS).

(b) Tab ula te the value (y−) of the ave r age for each sample, tog ether with its selection probability.

(c ) Us e the probability fun ction tab ula ted in (b) to find the mean and standard dev iation of the random variable Y
−

rep-
re senting the sample ave r age unde r EPS.

(d) Ver ify that the value s obtain ed in (c) are, respectiv ely, Y
−−, the popula t ion ave r age and S− 1

n − 1
−N

, the standard dev ia-
tion of the sample ave r age unde r EPS, s.d.(Y

−
).

(e ) Fo r each sample, calcula te the square of the sample (data) standard dev iation (s) de-
fin ed at the rig ht. Usi ng the probability fun ction tab ula ted in (b) , ve rify that the mean
of the random variable S

2
is S−2

.

√

s2 = 1
n −1
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n
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2

T2 – 2. In each of the fol low ing cases, exp lain how you wou ld obtain, by EPS and using the table of equ iprobable dig its pro -
vi ded with Assig nment 1,

(a) fifty school bus es fr om the 4,000 such bus es regi stered in a provi nce;

(b) one hun dre d poin t s in time (desig n ated in min utes) dur ing wor king hou rs nex t we ek (9:00 a.m. to 5:00 p.m., Mon-
day throu gh Friday) .

*T2 – 3. A (study) popula t ion con sis t s of −N = 9  ele ments wit h the fol low ing respons es for some quantit ative respons e variat e
(Y−): 9, 17, 5, 10, 8, 18, 15, 19, 7. Sup pos e we wis h to estim ate the ave r age of this popula t ion usi ng the ave r-
ag e of a sample selected from it.

(a) Fin d the mean and standard dev iation of the sample ave r age base d on two ele ments obtaine d by EPS from the
popula t ion, usi ng the res ult s of EPS theor y.

(b) Sup pos e that a sample of size two is actually obtaine d by EPS from the popula t ion and the ele ments wit h re -
spon ses 19 and 9 are obtain ed. Fin d the sample ave r age and compare it wit h the popula t ion ave r age. Are they
equal? If not, exp lain why this does not cont r a dict the fact that the random variable repre senting the sample ave r-
ag e un d er EPS is an unbia s ed estim ato r of the popula t ion ave r age.

(c ) Us ing the sample des cribed in (b) , estim ate the squ are of the popula t ion (data) standard dev iation. Com ment
br ief ly on the value you obtain.
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