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1. Sup pos e you are writing an article for a con sum er mag azi ne base d on a sur vey of the mag azi ne’s rea de rs on the reliability
of their hous ehold appli anc es. Of 13, 376 rea de rs who repor ted ow ning Brand C dishwa she rs, 2,942 requi red a ser vic e call
du ring the past year, whe rea s 192 ser vic e calls were repor ted ov er the same per iod by 480 rea de rs who owned Brand D
dishwa she rs. Des cribe an appro priat e variat e to measure the reliability of a brand of dis hwa she r, and use its value s to as-
sess Brands C and D on the basis of the sur vey infor mation.
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One mea s ure of brand reliability is the pr oportion of dishwa shers nee ding a ser vice call.

Fo r Br and C: pro por tio n is (2,942/13,376)×100 ∼− 22%;

Fo r Br and D: pro por tio n is ( 192/ 480)×100 ∼− 40%.

With an appre ciably lo wer propor tio n ne e ding ser vic e calls in the past year, Brand C appears to be
more reli a ble than Brand D.

Howeve r, the much sm aller number of respons es from Brand D owners makes 40% a less pre c ise
estim ate of the cor responding popula t ion pro por tio n than the 22% for Brand C.

A matt e r of con cer n in bot h ca s es is the non-probability met hod of selecting the sample.

C (m aybe)

Mo re reliable brand

2. All the members of a phy sical edu cation cla s s are aske d to measure their pul se rat e as they sit in a cla s sroom . The stu -
dents use sev eral met hods, among whi c h are:

Me t hod 1: coun t heart beats for 6 secon ds and mul t i p ly by 10 to get beats per min ute;

Me t hod 2: coun t heart beats for 30 secon ds and mul t i p ly by 2 to get beats per min ute.

(a) Whi c h method is likely to yield a more accur ate mea s urement? Exp lain briefly.

(b) One student pro pos es Me t hod 3: st arting exactly on a heart beat, mea s ure the tim e fo r the nex t 50 beat s and then
conv ert this time into beats per min ute. Is Met hod 3 likely to yield a more or les s accur ate mea s urement than 1 and 2?
Explain briefly.
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(2, 2)

(a) Me thod 2 is prefe rre d.

Inaccur acie s involv ing fractions of a beat in the tim e in ter val wil l have less influe n ce on the
re sul t fo r 30 secon ds mul t i p lie d by 2 than for 6 secon ds mul t i p lie d by the much large r 10;
the res ult from the longe r in ter val wil l also be les s sensit ive to irreg ularities in pul se rat e.

(b) Me thod 3 is likely to yield a more accur ate mea s urement than Met hods 1 and 2.

Me thod 3 ove rco m e s the diffic ulty of fractio ns of a beat in a specifie d time int e rval and uses
in stead a whole number of beats; the fractio n of a se con d at the end of the int e rval can be
mea s ure d qu ite accur ately wit h a suitable sto pwa tch.

Also, 50 beats is clo ser to the resting pul se rat e of aroun d 70 beats per min ute, wit h the advan -
tage s associat e d with a sma l ler mul t i p lie r being requi red to scale the res ult up to 60 secon ds.

Me thod prefe rre d

Mo re or Less

2

Mo re

(a)

(b)


