
Un ive rsity of Wat e r loo STAT 332 – W. H. Che rry

#0. 29-1

Tu tor ial 3

T3 – 1. The purpose of this practical Tutor ial 3 is to illust r ate the practic e and theor y of equiprobable selecting. This Tutor ial
is to be don e in dividua lly, not in groups.

The respondent popula t ion is 100 pla sti c bl ock s of various sizes and shapes; the respons e of interest is block weigh t.
The popula t ion attribute to be estim ated is the aver age weight of the popula t ion of block s , using a sample of size 10
obtain ed by:

(a) judg ement sele cting; (b) eq uiprobable sele cting.

• First, choos e 10 block s that you judge to be repre sent ative of the respondent (or study) popula t ion; record thei r
numbers and then look up their weights on the ove rhea d display.

• Se con d, choos e 10 two -digit equ iprobable numbers and then look up the weights of the block s with thes e numbers.

Us e the two upper tables provi ded bel ow to record you r obs ervation s. When you hav e the infor mation for you r two sam-
ples, calcula te and record it (in appropriat e un its) in the two sma l ler lo wer tables near the bottom of this pag e 0. 29-1:

−− the sa m p le aver age (y−);

−− the sa m p le (data) sta n dar d devi ation (s);

−− the es tim ated standar d devi ation of the sample average (e quiprobable selecting only) ;

−− appr oximate 90% and 95% confidence inter vals for Y
−− (e quiprobable selecting only) .

Have you r calcula t ion s co mplet e d as soon as pos sib le so that the res ult s of eve ryone in the cla s s can be combin ed on
displays that the ins truct or wil l cons truct on ove rhea d transpare n cie s (a n d you wil l co py) .

Ju dge m e nt Selecting

Bl ock number Block weight

y−

s

Equiprob abl e Selecting

Bl ock number Block weight

y−

s

s.d.ˆ (Y
−

)

90% CI for Y
−−

95% CI for Y
−−
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T3 – 1.
(c o nt.)

The fol low ing questio ns are provi ded to stimu lat e gr oup dis cus sio n and indivi d ual study of the statis ti c a l id e as illus-
trated by this Tutor ial 3.

Refer to the two bar-graphs of sample aver ages on the thi rd sid e (page 0.26-3) of the Tutor ial.

• What matt e rs from the theor y of equiprobable selecting for estim ating Y
−− (the respondent popula t ion aver age) are illus-

trated by the bar-graphs, wit h particular referenc e to:

−− the mean of Y
−
;

−− the sta n dar d devi ation of Y
−
;

−− the dis tribution of Y
−
;

−− modelling the sample ave r age unde r repeated equ iprobable selecting as a ra n dom variable?

• What are the essentia l di ffere nces between the bar-graphs for samples selected by equ iprobable and judgement selecting?

−− What are the pr act i cal im p lication s fo r sample sur veys of thes e differenc es?

1

Refer to the two bar-graphs of sample sta n dar d devi ations on the fifth sid e (page 0.26-5) of the Tutor ial.

• What matt e rs from the theor y of equiprobable selecting for estim ating Y
−− (the respondent popula t ion aver age) are illus-

trated by the bar-graphs, wit h particular referenc e to:

−− the mean of S;

−− the sta n dar d devi ation of S;

−− the dis tribution of S;

−− modelling the sample standard dev iation unde r repeated equ iprobable selecting as a ra n dom variable?

• What are the essentia l di ffere nces between the bar-graphs for samples obtaine d by equ iprobable and judgement selecting?

−− What are the pr act i cal im p lication s fo r sample sur veys of thes e differenc es?

• Comp are and con trast your answe rs to Que s tion 1 for sample aver ages with Questio n 2 for sample sta n dar d devi ations.

2

In the con tex t of the expre ssi ons unde r equiprobable selecting for s.d.(Y
−

) [w hich inv olves S−] and s.d.ˆ (Y
−

) [w hich inv olves S as
an es tim ator of S−], con sid er the fol low ing two matt e rs:

• the lowe r bar-graph on the fifth sid e (page 0.26-5) of the Tutor ial. sugge s t s that S as an estim ato r of S− ha s subs t ant ial
variability unde r repeated equ iprobable selecting;

• co mparison of table s of the standard nor mal and t dist rib u tio ns shows that the re are only sm all differenc es in the cor res -
ponding criti c a l value s fo r degrees of fre e dom (or samples sizes) as sma l l as eve n abou t 10 .

Explain how thes e matt e rs can be recon ciled with the expre ssi ons (involv ing the standard nor mal and tn − 1 dist rib u tio ns, re-
spective ly) for a confid e n ce int e rval for Y

−− (the respondent popula t ion ave r age) when S− [the respondent popula t ion (data) stan-
dard dev iation] is known and when it is unknow n and is estim ated by s [t he sample (data) standard dev iation].

3

Refer to the two diag rams (on the fou rth and sixth sid e s (page s 0. 26-4 and 0.26-6) of the Tutor ial showing 90% and 95%
confid e n ce int e rvals for Y

−− (the respondent popula t ion ave r age) unde r repeated equ iprobable selecting.

• Describe in wor ds what is meant by a 100 (1 -- α)% confid e n ce int e rval for Y
−− (the respondent popula t ion ave r age).

• Indicate how the two confid e n ce int e rval diag rams, whi c h are base d on the cla s s re sul ts shown in the lowe r bar-graphs
on the thi rd and fifth sid e s (page s 0. 26-3 and 0.26-5) of the Tutor ial, illust r ate the main poi nts in you r des criptio n.

• Describe, in poi nt for m, the es sent ial differenc es between the diag rams for confid e n ce lev els of 90% and 95%.

• Discus s cr iti c a l ly the fol low ing statements:

−− An advantage of inter val est imating over poi nt est imating is that it provi des a qua ntita tive indication of both pre c isi on
and accurac y.

−− The size of the sample (1,446 Canadi an cit izens 18 years old and over in the 10 provi nces) is expec ted to yield a reflec-
tion of all Canadia n voter s to an accurac y of plu s or minus 2.6 per cen t age poi nts 19 times out of 20.

−− The probabi lity that the true value of the popu lation average lies wit hin a cor rec tly-calcu lated 99% con fidence inter -
va l is about 0.99.

4

A bar-graph of the popu lation of 100 block weights shows that the dist rib u tio n of weights is modera tel y sk ewe d to the rig ht.
Discus s the implication s of this matt e r fo r the int e rpret ation of the confid e n ce int e rvals calcula ted from samples of 10 block s
obtain ed by equ iprobable selecting.

5

Outlin e the sta tis tical re ason(s) why a confid e n ce int e rval shoul d not be calcula ted on the basis of the respons es of a set of
re spondent popula t ion unit s obtain ed by judg ement sele cting.

6
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Tu tor ial 3 (c o ntinue d 1)

ESTIMATING Y
−− – Bar-grap hs of sample ave rage s
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T3 – 1.
(c o nt.)

ESTIMATING Y
−− – 90% Con fide nce intervals from repeate d equiprob abl e sele c ting
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Tu tor ial 3 (c o ntinue d 2)

ESTIMATING S− – Bar-grap hs of sample (data) standard dev iat ions
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ESTIMATING Y
−− – 95% Con fide nce intervals from repeate d equiprob abl e sele c ting
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