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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.
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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
5 10 12 100 144 120
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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
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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 glis £ 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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A hypothesis test can also be used to determine whether the
sample correlation coefficient r provides 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: p=0 (no significant negative correlation) .

| H; p<0 (significant negative correlation) A e
(Hy p<0 (no significant positive correlation) _. :

| H; p>0 (significant positive correlation) e
( Hy: p=0 (no significant correlation) :

| H: p=0 (significant correlation) S atedion
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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.

https://manara.edu.sy/
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Using the £Test for p

In Words In Symbols
5. Find the standardized test t - e
statistic. 1=
n—2
6. Make a decision to reject or If 7is in the rejection
fail to reject the null region, reject /.
hypothesis. Otherwise fail to reject
H,.

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

Example: Finding the Correlation

Coefficient CO,
€11M1Ss5101n
Calculate the correlation ~ GDP  (millions of
coefficient for the gross "*mlﬂl;.lon,s ot tgfst.;lc )
domestic products and carbon 6 42.2
dioxide emissions data. What 3.6 2788
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 69,696

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

https://manara.edu.sy/



https://manara.edu.sy/

[

o)liaJl
Solution: ~Test for a Correlation
Coefficient

If you reject the
© Hy: p=0 hypothesis,then  + Test Statistic:

there is evidence
= H..q’ p;é 0 tf’ concludea‘ t~ 0.882 ~ 5294
w: i = 0.05 linear correlation foo (0882)2
e 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

R7VME R LT R o
~1,=-2.306 1,=2.306 products and carbon dioxide

© 2012 Pearson Education, Inc. Al rights reserved. emissions g 38 of 84

1Y X On Bl Jales dgiea AN laa) oS jlaialy
Hi=r#0 4ol duadl -
raigagiaad (1) LAY a1 dad il -

po_F _09% 5797

1—r? 1—0.952%
n—2 10-2

t A Llaays 1.860 (g5l %5 AN (ssise die Adsall t, dad o) cuale 1)
3005V Aana ) (Ml g A gl e ST A gunall (o 2a5 Al g3l e By sl
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r2=0.9522 = aoaill Jales cand Laf astilly Lilian) Jla ol oy Ll V1
il salall e %90.63 (1 0.9063
rs = 1-0.9522=0.0936 | rs=1- r? eVl Jalas lua -
% 9.369 (55l 1% = 0.0436 x 10 <lla ff ]
sl Y Jalaa A1y
130 cpiriall G A sh Akt Ao dllia 71 e L LSV Jalaa oIS 1Y)
R, o Lol .Aiha dDle dllia () Al 8 all Ll e Tl 1 Jalaa oIS
DAY 13 el Ll Ll Y Jelee AV las) cad g &Y dda gl
Z1Y) e n e LSl Al ate cdal G3N aaadl 13 adiaall das
tgsbun Ry ANVAN LS S laniad Ll V) Jalee of (2 i

R Vv

=
1 — R " yvX
N — 22
LliyV) Jalee s LN t(x, =0.05,8) =2.306 (5S5 Jtlls n=10 ¥ t J dds0all dagl
Al Sl gdadl) ais
Hy iRy, =0 i) dua .

Hyt Ry, 20 salad) du il
o0 =005 : e dsinall g5

Tt
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Rlkol
: JLEAY) AN yaas
r
t — yX2 _ 0.88 ; _ 00.18688 _ 504
\/l_ Fyx \/(1—0.88) '
n—2 10—-2

L) t(l_%,n_zJ e ST Ayl t of Lyt = [0.05, 8] = 2.306 Cuiasiw Jsaa (e

cOmag ) Cppiall ( (ggine Jal)) agag s JGIg Ho 48101 4 4l

1—r"~
Tt = RyX _—
4 \/n—Z

LYY Jalaa dygina LAl

1—0.88°
t = 0.88\/ = 5.24
10 —2
Jalaa Aygina L) Ao A1Yay yantl) Jalee Gloa 4000 §)p—ally ABDlal) gy ¢Sy LS

Ll ¥

i} _tz(l—rz)
4 n —2

r
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MAMARA LNYERLYY

Testing the Significance of
the Correlation Coefficient — Copier Sales Example

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

jection
Hy: p # 0 (the correlation in the population is not 0) (there is corretation) Honot \ (there is comelation)
Reject Hy if: = rejected i
t> bana O 1< -Ln2 ok /
> booss OF £<-hoosg .

1> 2306 or f<-2.306

gL VR-2 750VI0-2
Vi-r2 V1= 75¢

Bal) al) BLay) dlgs
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