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There is a strong negative linear correlation.

x -0.831

As the number of hours spent watching TV increases,
the test scores tend to decrease.
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1 5 4 25 16 20
2 7 8 49 64 56
3 6 5 36 25 30
4 8 10 64 100 80
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6 12 14 144 196 168
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8 6 9 36 81 54
9 14 10 196 100 140
10 10 8 100 64 80
. 87 95 831 1015 883
s dad diag
4 nxy - (2 x )X y)
2 2
JPZ =@ [ ()]
Vv _ 10x883—-87 <95
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Calculating a Correlation Coefficient

In Words In Symbols

1. Find the sum of the x- X PRIy
values.

2. Find the sum of the y~ 2y idall b g ganay
values.

3. Multiply each x-value by 2 Xy
its corresponding y-value PRV
and find the sum. Gl 8 £lin g oane

Calculating a Correlation Coefficient

In Words In Symbols
2
4. Square each x-value X7 il of clag e pgane
and find the sum. Jisal)
- 2
5. Square each y-value 2.y i 2 i
and find the sum.
6. Use these five sums to . nZy—(Zx)(Zy)
calculate the JnZ 2 (22 ynZy? —(2y)
correlation coefficient.
Bl Y1 Jalaa cilbus 483
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1 0.1
4 0.2
9 0.3
16 0.4
25 0.50
36 0.60
49 0.70
64 0.80
81 0.90
1 1
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1065 %99 aicg
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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 sigmificance.

A hypothesis test can be one tailed or two tailed.

( Hy: p2 0 (no significant negative correlation) .

| H: p=<0 (significant negative correlation) L
(Hy: p<0 (no significant positive correlation) . :

| H: p=0 (significant positive correlation) Right-tauled test
[ Hy p=0 (no significant correlation) :

i H. p#0 (significant correlation) Two-tailed test

https://manara.edu.sy/
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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 In Symbols
5. Find the standardized test t=—"—
statistic. 1—r
n—2
6. Make a decision to reject or If zis in the rejection
fail to reject the null region, reject Hj.
hypothesis. Otherwise fail to reject
H,.

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

Example: Finding the Correlation
Coefficient CO,
CIMi1Ss101
Calculate the correlation GDP (millions of

coefficient for the gross

(frillions of  metric

domestic products and carbon $ 6 t)’}

dioxide emissions data. What 36 ]78.8

can you conclude? 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 69,096

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

2x=23.1Xy=5554Xxy=15,573.71|Zx> = 67.35|Xy* = 3,775,842.76

Solution: Finding the Correlation
Coefficient

Yx=23.1Xy=15554 Xxy=15,573.71 Lx>=32.44
. nXxy—(Zx)(Zy) Ty =3,775,842.76
X - (E Ty - ()
10(15,573.71) — (23.1)(5554)
J10(67.35) — 23.124/10(3.775.842.76) — 55547

_ 27.439.7
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
* Hy: p=0 hypothesis.then  + Test Statistic:
there is evidence 0882

‘ Ha: p'_lé 0 to conclude a _ f =~ ~ 5204
« /7=0.05 linear correlation 1— (0882)2

» df.=10-2=8 10-2

* Rejection Region: » 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

S/ 01 2\ 4 s o6 o
~1,=-2.306 1,=2.306 products and carbon dioxide

© 2012 Pearson Education, Inc. All rights reserved. CImissions. 38 of 84

1Y X o Bl dalas Logiee AN Hlid) Sar Hlaidly (4
Ho=r =0 = igay) dua il -

H1: I‘;éO ZU-JJ,J\ a._'y.'aﬂ‘ -

rCiigiad (T) LLEAY) Al dad Glua —

fo_ 0992 _g797

1-r° 1-0.952°
n—2 10-2

t dad Djlaarg 1.860 (sl %5 AN (s5ice 2ie Adgaall t, dad o)) cade 13)
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Gl min Mol ddeaall e ST digeaall o a3 ddeaall ae digunall
r* = sl Joles oons L oSl Taleas) Ja cpitaall o Bals Vs £10Y)
paall ol e %90.63 (5 0.952° = 0.9063
rs = 1-0.952° = 0.0936 (sl rs = 1- I’ ey Jalae ol —
% 9.369 (ssluw 1% = 0.0436 x 10 lta o
by Jalea ddYa
1305 Cpaaiall G Ash Adlad ABe @lia 71 (ge Loy Bla V) dales IS 13
Ry axd Lal dihd A8le dllia 5 o1 jiall Lglse Bl V) e o<
SLEAY) 13 elyaY Ll Dl Jalae AV lod) cuad (6aY) Ao gl
2V e n e A€l A el aie d Al (3 Gaaad) 13 adinall da
PGl R, ANV lis) 05K laaiad Lalag¥) Jalaa of i jidig
R v >
1 — R " wyvwXx
mn — 2

t_

Ll y¥) Jalae AVa LYy t(x, =0.05,8) = 2.306 (1585 Jally n=10 ¥ t 3 Llgaal) Ll
salal) lghadl) as

Hyt R, =0 :aglnd) ducyll.

Ho: Ry, #0 :dbad) duayll.

o0 =005 :MNic Liginall (S5iuea .
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I
: LAY AN aaal
'yx — _ 088 _ 08 ..,
1-12, (1-0.88)2 0.168
n—2 10-2

uaéﬁt(l_g,n_zj oo St Lgeadl t o Lt = [0.05 , 8] = 2.306 cuwagin Joia (e

cOaagpdall iall ( (gsina b)) dgag S by Ho 46lagY) duca dl)

1l ) Jalaa digina Lad)

1—r~
T —m RyX
Y \/n—2

1—0.88"7
t = 088\/ = 5.249
10 —2
Jalea ;\..3\9.\’.4 QLA dad® ANy aaatl) Jalea claa (400N §) gualls 48l oy (e Las

Bl

) _tz(l—rz)
I o

r
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Testing the Significance of
the Correlation Coefficient — Copier Sales Example

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

Hi: p # 0 (the correlation in the population is not 0) (there is correlation) H, not (there is comelation)
Reject Hy if | rejected o
£> tiana OF 1< -Ligns gt /
> bopss OF I<-lhooss - :

{=2.306 or f=-2.306

rvn—-2 .759v10-2
V-2 V1 - 75¢
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