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Figure 2.7b. MEASUREME NT ERROR : Paper Thickne ss Dat a Inve stigating

Ta ble 2.7b.1: Tabul ation of 96 measurements of paper thickne ss made by 24 stude nts

st ude nt ..........thickne ss in mm........... ave rage range + −
A .0757 .0762 .0769 .0746 .0758 .0023 0 4
B .0808 .0793 .0781 .0821 .0801 .00 40 4 0
C .0811 .0772 .0770 .0756 .0777 .0055 2 2
D .0655 .0683 .0714 .0746 .0700 .0091 0 4
E .0741 .0710 .0748 .0711 .0728 .0038 0 4
F .0756 .0772 .0776 .0759 .0766 .0020 2 2

G .0775 .0785 .0760 .0761 .0770 .0025 2 2
H .0747 .0765 .0735 .0776 .0756 .0041 1 3
I .0719 .0762 .0802 .0713 .0749 .0089 1 3
J .0734 .0833 .0833 .0783 .0796 .0099 3 1
K .0755 .0740 .0714 .0743 .0738 .00 41 0 4
L .0788 .0817 .0794 .0766 .0791 .0051 3 1

M .0731 .0716 .0726 .0714 .0722 .0017 0 4
N .0833 .0794 .0783 .0788 .0800 .0050 4 0
O .0767 .0775 .0765 .0793 .0775 .0028 2 2
P .0787 .0798 .0864 .0817 .0816 .0077 4 0
Q .0784 .0799 .0789 .0802 .0794 .0018 4 0
R .0784 .0820 .0796 .0818 .080 4 .0036 4 0

S .0830 .0796 .0778 .0767 .0793 .0063 3 1
T .0741 .0680 .0733 .0723 .0719 .0061 0 4
U* .0759 .0766 .0772 .0 466 .0766 ---- 1 3
V .0810 .0812 .0789 .0776 .0797 .0036 4 0
W .0777 .0759 .0795 .0790 .0780 .0036 3 1
X .0784 .0786 .0797 .0859 .0806 .0075 4 0

To tal for 95 mea s urements = 7.3239 mm

Av erage for 95 mea s urements = .07709 mm

Av erage for 23 range s = .00 483 mm

*The fou rth mea s urement made by student U (.0 466) ap pears to be a mis take, as it is lit tle
mo re than half as large as the othe r mea s urements. This mea s urement is omitt e d fr om
the col lectio n and the total and ave r age calcula ted from the rem ain ing 95 mea s urements.

Histog ram for 95 measurements of paper thickne ss made by 24 stude nts
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What is the ra nge of the 95 obs ervation s and the ra nge of the 24 ave r age s?

• Do thes e two range s il lust r ate a gen eral pro per ty of ave r age s? Exp lain brief ly.

• Why is this pro per ty impor tant?

1

Fo r the range as a mea s ure of variation:

• what are its advant age(s)?

• what are its disadvant age(s)?

2

The last two colum ns in the table ove r leaf on pag e 2. 51 the giv e, fo r the fou r obs ervation s ma de by each student, the number
above and the number belo w the ove r all ave r age of 0.07709 mm. Can you sugge s t a si m p le probability model for thes e data?

• Do the 24 pairs of numbers seem to agree or to dis agree with what you r model pre dicts?

• What answe rs(s) to que s tion s abou t mea s uring processes can you giv e fr om the agreement or dis agreement wit h your model?

3

What are the es sent ial charact e ris ti cs of the shape of the his t ogr am?4

In the abse nce of the table of dat a, how cou ld you use the histogra m to find an approxi mat e value for:

• the aver age of the 95 obs ervation s?

• the medi an of the 95 obs ervation s?

• the ra nge of the 95 obs ervation s?

5

Comp aring the table and the his t ogr am give n ov erleaf on pag e 2. 51 as met hods of data prese nta tion:

• what are the stre ngt hs and weaknesses of the ta b le?

• what are the stre ngt hs and weaknesses of the histogra m?

6
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