Using the definition to calculate correlation

Freshmen at the Webb Schools go on a backpacking trip at the start of each
school year.-Students are divided into hiking groups of size 8 by selecting
names from a hat. Prior to departure, each student’s body weight and backpack
weight are measured (both in pounds). Here are data from one hiking group in
a recent year:

Body weight (Ib): 120 187 109 103 131 165 158 116
Backpabk weight (Ib): 26 30 26 24 29 35 31 28

We will use these data to show how to calculate the correlation using the

definition and the list features of the TI-83/84/89.

o Begin by entering the body weights (x-values) in Ly/list]l and the backpack
weights (y-values) in Ly/list2. Then calculate two-variable statistics for the %
and y-values. The calculator will remember all of the computed statistics until
the next time you calculate one- or two-variable statistics.

T1-83/84 TI-89
o Press & choose CALC, then e In the Statistics/List Editor, press i
2:2-Var Stats. and choose 2:2-Var Stats.

« Complete the command 2-Var Stats e In the new window, enter listl as the Xlist
L1, L2 and press {3555 and listZ as the Ylist, then press [HNE
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.| o Define Ly = ((L; — x)/s5,) and ® Define list3 = ((list] - %)/s,).and
- La= (L2 — 9)fs,) N listd = ((list2 — 7)s,)
:from the home screen as shown. Note that X, ¥, 5, and s, can be found under VARS/S:Statistics
(in the VAR-LINK menu on the TI-89). ’
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= Go into the Statistics/List Editor to lock at the results. The first student(listed has a body weight
- 0f 120 Ib. and a backpack weight of 26 Ib. In L3, we see that his standardized body weight is

120 — 136.12 :
= 30206 206 > = —0.53. In other words, his weight is 0.53 standard deviations below the

mean body weight for this group of 8 hikers. In Ly, we see that the z-score for his pack weight is
26 — 28.62 . S :
= _ﬁez__s = —0.76. So his pack weight is 0.76 standard deviations below the mean

: backpack weight for the group.
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(continued)




Using the definition to calculate correlation (continued) N

e Define Ls = Ls*Ls (list5 = list3*list 4 on the TI-89). Notice that most of the values in Lis/listS
are positive.
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L5=L3%L4

list5=1ist3*list4
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 To finish calculating the correlation r = E‘_l—l hY ( x s_ x ) (%Z ) , we just need to add up
the values in Ls/list5 and then to divi

e by 7. To do this, enter the éommand shown in the appro-
priate cilculator screen. Press B} to see the correlation.
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