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There is a strong negative linear correlation.

As the number of hours spent watching TV increases,
the test scores tend to decrease.

* -0.831
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3 4 3 -1.8 -4.9 8.82
4 6 12 +0.2 +4.1 0.82
5 9 16 +3.2 +8.1 25.92
6 10 9 +4.2 +1.1 4.62
7 8 11 AR +3.1 6.82
8 7 10 +1.2 +2.1 2.52
9 4 10 -1.8 +2.1 -3.78
10 5 9 -0.8 +1.1 -0.88
p) 58 79 70.6
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N X Y X2 Y2 X.Y
1 5 4 25 16 20
2 7 8 49 64 56
3 6 5 36 25 30
4 8 10 64 100 80
5 10 12 100 144 120
6 12 14 144 196 168
7 9 15 81 225 135
8 6 9 36 81 54
9 14 10 196 100 140
10 10 8 100 64 80
. 87 95 831 1015 883
syl a4l
_ ny xy (X x)(X )
JPEa =) [rE - ()]
y_ 10x883—87 x 95
\/ [10x831-872 |[10x1015—952 |
8830 — 8265 565
r = —
J741%<1125 /833625
r—_°29 _ 55188~0.62
013.031
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Calculating a Correlation Coefficient

In Words In Symbols

|. Find the sum of the x- 2.x PRIy
values.

2. Find the sum of the y~ 2y i) o £ ganay
values.

3. Multiply each x-value by 2. Xy

its corresponding y~value

o ial) ad glas £ gana
and find the sum. < = &

Calculating a Correlation Coefficient

In Words In Symbols
4. Square each x-value >t Sl o g a p yann
and find the sum. Jiesal)
5. Square each y-value >y’ -
sdal) ad Gilay e £
and find the sum. _———
6. Use these five sums to Y nZy —(Zx)(Zy)
calculate the JnZ 2 —(Zx) Jn 2y ()
correlation coefficient. <
Bl ¥ Jalaa lua 83
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P = (0.62 F 0.1284) = 0.95

P (0.4915;0.7484) = 0.95
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P —(0.62F0.169) = 0.99
P (0.451;0.789) = 0.99
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A hypothesis test can also be used to determine whether the
sample correlation coefficient rprovides enough evidence to

conclude that the population correlation coefficient p1s
significant at a specified level of significance.

A hypothesis test can be one tailed or two tailed.

( Hy: p20 (no significant negative correlation)

H: p<0 (significant negative correlation) LA

(Hy: p<0 (no significant positive correlation)

| H; p>=0 (significant positive correlation) Hghtteed gt
( Hy: p=0 (no significant correlation) :
| H: p=0 (significant correlation) S uehia
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The £Test for the Correlation Coefficient

Can be used to test whether the correlation between
two variables is significant.

The test statistic is r;

The standardized test statistic

r r
f:;: -
r -7~
n—2

follows a #distribution with d.f. = n— 2.

In this text, only two-tailed hypothesis tests for p
are considered.

Using the £Test for p

In Words In Symbols

1. State the null and alternative State H, and H,.
hypothesis.

2. Specify the level of Identify o.
significance.

3. Identify the degrees of df=n_2
freedom.

4. Determine the critical value(s)

and rejection region(s). Use Table 5 in

Appendix B.
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Using the £Test for p

In Words

5. Find the standardized test
statistic.

6. Make a decision to reject or
fail to reject the null
hypothesis.

7. Interpret the decision in the
context of the original claim.

In Symbols

If 7is in the rejection
region, reject £,.
Otherwise fail to reject
H,.

Example: Finding the Correlation

Coefficient

Calculate the correlation
coefficient for the gross
domestic products and carbon
dioxide emissions data. What
can you conclude?

co,
emission

GDP (millions of
(frillions of  metric

$), x tons), ¥
1.6 428.2
3.6 828.8
4.9 1214.2
1.1 444.6
0.9 264.0
2.9 415.3
2.7 571.8
2.3 454.9
1.6 358.7
1.5 573.5
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Solution: Finding the Correlation
Coefficient

1.6 428.2 685.12 2.56 183,355.24

3.6 828.8 2983.68 12.96 686,909.44

4.9 1214.2 5949.58 24.01 1,474,281.64
1.1 444.6 489.06 1.21 197,669.16

0.9 264.0 237.6 0.81 69,696

2.9 415.3 1204.37 8.41 172,474.09

2.7 571.8 1543.86 7.29 326,955.24

2.3 454.9 1046.27 5.29 206,934.01

1.6 358.7 573.92 2.56 128,665.69

1.5 573.5 860.25 2.25 328,902.25

Yx=23.1Xy=5554Xxy=15,573.71| x> = 67.35|Xy* = 3,775,842.76

Solution: Finding the Correlation
Coefficient

2x=23.1%Xy=5554 Xxy=15,573.71 Yx2=32.44
. nXxy—(Zx)(Zy) Y2 =3,775,842.76
WnE = (ST - ()]
10(15,573.71) — (23.1)(5554)
J10(67.35) — 23.124/10(3.775.842.76) — 5554>

_ 27,4397
J139.89./6.911.511.6

r =~ (.882 suggests a strong positive linear correlation. As
the gross domestic product increases, the carbon dioxide
emissions also increase.

~ (0.882
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Solution: £Test for a Correlation
Coefficient
If you reject the

Hb: p= () hypothesis, then

there is evidence

Ila: P # 0 to conclude a
] e 0.05 linear correlation

df.=10-2=8
* Rejection Region:

1=5.294

3/2-1 0 1 2\3 4 5 6
~1,=-2.306 1,=2.306

© 2012 Pearson Education, Inc. All rights reserved.

» Test Statistic:

fpDOOE e

\/1 —(0.882)°

10-2
* Decision: Reject H
At the 5% level of significance,
there is enough evidence to
conclude that there is a
significant linear correlation
between gross domestic
products and carbon dioxide
emissions. 38 of 84

1Y X On LY Jales dgiee AN jlas) oSy jlaialy

r

Ho=r=0 = dulay duadl) -

Hi=r#0 dlad) Luz)dl -

rCiagiad (1) oLyl s dad Gl —

0.952

=38.797

1—r? 1—0.952°

n—2

10-2

tAad 45)liayy 1.860 (g5l %5 A2 (g5 e Adgaall t, A o) Cule 13
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2 =0.9522 = yaaill Jales conat Loagf astilly Laleas) Jlo o iniall o Tl Y1,
il il (e %90.63 1 0.9063
rs =1-0.9522 = 0.0936 i rs = 1- 1 eV Jalre alusa =
% 9.369 g5k 1% = 0.0436 x 10 <l f 4l
sl N Jalaa A2YS
1305 cpiriall o dsh At ADle dllia 71 e Ly LUV Jales oIS 1Y
Ry o Lol .Aiba dDle dlia () Al 8 all Lyl e Tl V1 Jalaw oIS
SLaaY) 13 el L el )Y Jalee AV L) Cad (gAY da il
2l e n e A0Sl Al 4 dal A Cpaall 13 adad) da
Fsbon R, AN Lial sS Waaied L) dalae o) (i sidig

R v >

\/:I_ — R " v
N — 2
L)V Jalae A LN t(x, =0.05,8) =2.306 (5S5 Julls n=10 ¥ t 1 dds0all dagl
Al gladl) ag
Ho: Ry, =0 i) dam il

Hy: Ry, 20 salnd) du il
o0 =005 : e dsinall g5
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s LAY AYa Ay
'yx 088 _ 088 ..,
1-12 (1-0.88) 0.168
n—2 10-2

by t(l_%,n_zJ e ST Ayl t of Lyt = [0.05, 8] = 2.306 Cuiasiw Jsia (e

cOmag ) Cppiall ( (ggine Jali)) agag s JGllg Ho 481091 4 4l

Ll ¥ Jalas dygina Laa)

1—r~
T = RvyX
Y Nn — 2
1_ _ 2
Tt = 0.88 BipeS =524
10— 22
Jalra dygina JLid) dad AV paatl Jalee ciloa 440N §) gnally A8l paming Sy LS
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Testing the Significance of
the Correlation Coefficient — Copier Sales Example

Region of Reglon of
Ho: p = 0 (the correlation in the population is 0) rejection rejection

Hy: p # 0 (the correlation in the population is not 0) (there is corretation) Honot N\ (there is coetation)
Reject Ho if: 7 refected 12
£> Lanz O 1<-Laoa ok
> bopss OF 1< -hgasg -

1> 2.306 or f<-2.306 98~ Scale of

VAT 15Vi0=2
Vi-rf V1 - 75¢
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