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Figure 9.7. CORRELATION
Prog ram 9 in: Ag a inst All Odds: Inside Sta tis tics

This progr amcont ains two main seg m e n t s.The first int roduces the correl ation coeffici ent r, an impor tant measure of the
st rengt h and direction of the straig ht-lin e association bet ween two qu ant ita tive variat es. The vid eo illust r ates the use of cor re-
la t ion in des cribing the res ult s of a study of identical (or monozygo tic) twins who have been raise dap art. Thes etw ins hav ea
st rong cor rela t ion bet ween phy sical charact e ris ti cs and, more surprisingly, a moderately strong cor rela t ion bet ween ment aland
behaviour al charact e ris ti cs. Cor rela t ion alw ays satisfie s the inequ ali ty −1 ≤ r ≤ 1, and r = ±1 only in the case of perfec t li near
association. The value ofr is notaffe cted by change sin the unit of mea s urement of eit her variat e.

Linear reg res sion signifie s a straig ht-lin e rela t ion s hipbetween an exp lanato ry variat e and a respons evariat e. Cor rela t ion
ap plie sto any two quantit ative variat es; it doesnot requ ire that one be an exp lanato ry variat e. When we hav ean exp lanato ry
variat eand a repon se variable, howeve r, cor rela t ion and reg res sio n are clo sely rela ted . The secon dpart of this Progr amdes -
cr ibes the rela t ion s hipbetween cor rela t ion and reg res sio n. The square d correl ation coeffici ent r2 (a lso called the co effici ent of
determination) is the fractio n of the variation in one variat e accou nted for (or ‘ex pla ine d’ by) lea stsqu are sregres sio n on the
ot he rvariat e. The estim ated reg res sio n of Y− on X− is the straig ht lin e with slo pe b1 = rsy/sx and passing throu gh the poi nt (x−,
y−), thepoin t of average s. In the vid eo, the Cole man Repor t us esr2 to descr ibe how charact e ris ti cs of school s are surprisingly
poor pre dicto rs of student achieve ment.

The res ult s of computing a cor rela t ion or reg res sio n mu s tbe int e rpret e dwith due attentio n to the fol low ing : the pos sib le ef-
fe cts of lur king variat es, the lack of resis tanc eof thes eprocedure s ,the dange rof ext r apola t ion, the fact that cor rela t ion sbase d
on ave r age s(e.g., ecologi c a lco rrela t ion s) are usually high er than those for the cor responding indivi d uals, and an unde rst anding
that cor rela t ion and lin ear reg res sio n mea s ure only straigh t-lin e rela t ion s hips to the pos sib le exc lusio n of oth er im por tant aspects
of the data .

Copy rig ht © 1985 by Con s ortium for Mat hem ati cs and Its Appli c ation s(COMAP), Inc.
Re print e dwith per mis sio n of W. H. Fre ema nand Company.

Quality and Price of Cho colate Cakes

r = 0.82; Line: regq−= 0.357+1.94pq
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Price and Quality of Cho colate Cakes

r = 0.82; Line: regp−= 0.928+ 0. 349qp
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Va lue squot e din the vid eo for some othe rco rrela t ion sare:

* Be twe en the heig hts of identical twin srais ed apar t 0.92

* Be twe en personality inv ento rie sof identical twin srais ed apar t 0.49

* Be twe en personality inv ento rie sof identical twin srais ed toge ther 0. 52

* Be twe en home run output and strikeou ts (in baseball) 0.7

From the perspective of a dat a-base dinve s tig a t i ng, outli ne thewe aknes s(e s) of the data col lectio n aspect s ,as they are por-
traye din the vid eo, of Dr. Amabile’s inv estig a t ion of quali ty and price of chocola te cakes; giv e your dis cus sio n in poi nt for m.

• Indicate brief ly how you wou ld over com ethe weakness(e s) you identify.
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(cont inued overleaf )
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What is the implication of the dash ed parts of the estim ated reg res sio n li nes in the two diag rams ove r leaf on pag e9. 55?
Explain brief ly.
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The fol low ing dat a(in d exe dby j =1, 2, .....,12) are sim ilar to those shown as a scatt e r diag ram in Progr am9 for baseball
playe rs’ salarie svsthei r prev i ous year’s home run tot al:

Playe rnumber (j) 1 2 3  4 5 6  7 8 9 10 11 12

Ho m erun tot al (xj) 1 2 4  6 7 10 11 13 16 20 23 31

Sa lar y in $×105 (yj) 7.0 4.1 5.5 3.0 8.0 6.0 7. 2 3.6 5.3 7.4 3.3 11.6;

fo r thes en =12 obs ervation s:

Σ
j =1

n
xj =144, Σ

j =1

n
x2

j = 2,642; Σ
j =1

n
yj =72, Σ

j =1

n
y2

j = 498.1 6; Σ
j =1

n
xjyj = 965.5.

The scatt e rdiag ram ,co rrela t ion, and estim ated lea stsqu are sregres sio n li ne, base don thes edata, are show nbelow; all 12 obs er-
vation sare inclu ded for the first diagr am ,and then eit her or bot hof the (anomalou s) 12th and11th obs ervation sareexcluded for
the other thre eplo t s. The sho rt ver tical lin ecrossing each estim ated reg res sio n li ne indicates the poi nt of ave r age s(x−, y−).

Baseball Salaries and Hom e Runs
(n =12 obser vat ions)

r = 0.413 ; Line: regy−= 4.667+ 0.1111x
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Baseball Salaries and Hom e Runs
(n =11 obser vat ions)

r = −0.11 3; Line: regy−= 5.779− 0.0280x
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Baseball Salaries and Hom e Runs
(n =11 obser vat ions)

r = 0.628; Line: regy−= 4.362+ 0.1712x
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Baseball Salaries and Hom e Runs
(n =10 obser vat ions)

r = 0.1 69; Line: regy−= 5.286+ 0.0471x
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During the int e rvie w sh own in the vid eo, Daniel Selig man of Fo rtune Mag azinesays : The pla yer s.... are goi ng up there try-
ing to hit that long ball and mak ebig bucks. Comment brief ly on this statement in lig ht of the infor mation pre sent e dabov e.
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What matt e r(s) of gen eral relev a n ce to dat aanalys is are illust r ated by the infor mation pre sent e dabov e? Exp lain brief ly for
each matt e ryou des cribe.

4

1995 -04 -20


