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0 | 85 | 164|222 | 285 | 340 | 380 | 420 | 348 | 435 | 525 | 500
0 [ 1 [ 4] 9|9 |25)|25 |25 |36 |49 |49 |100

0216|7223 [6724|547619025 |4624|5776| 7056 | 3364 [4225|5625|2500

Tx=54 Tr=%8 Ixr=3124 1y’=332 Ty =70836

2Zx7 - (Zx)(ZF) 12(3724)-(54)(908)

 EIr T aEr~(T3] AR2330) 58 1270836) - 005

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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n X Y  x-x ¥Y-Y (x; =X)(y -¥)
1 2 4 -3.8 -3.9 14.82
2 3 4 -2.8 -3.9 10.92
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 +2.2 +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
) 58 79 70.6

Pl Jlid) Cilidara (e
X =5.8 X 1 sl busidll =
Y =79yl el bugdl -
bl Y Jalaa (5650 diag

D(x=-x)(y-y) 70.6

r = =
n.o, .o, 10x2.522 x4.482
r= _106__ 0.625
113.036
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4 6 8 -1 1 0 0
5 9 9 +2 4 +1 1 2
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n X Y NG Y? 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
i 9 15 81 225 135
8 6 9 36 81 54
9 14 10 196 100 140
10 10 8 100 64 80
5 87 95 831 1015 883
s aad diag
_ ny xy-(2x) (> v)
2 2
JPZ -y [y -y )]
o 10x883—-87 <95
\/ (10831872 |[10=x1015—952 |
8830 — 8265 565
rFr = —
J741%<1125 /833625
r—_°265 _ 76188~0.62
913.031
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Calculating a Correlation Coefficient

In Words In Symbols

|. Find the sum of the x- 2.x ) o £y
values.

2. Find the sum of the y~ 2 R Al ad § ganaY
values.

3. Multiply each x-value by 2. Xp

its corresponding y~value
and find the sum.

Crtiall ad glaa £ gana

Calculating a Correlation Coefficient

In Words In Symbols
2

4. Square each x-value 22X il of clag e pgane

and find the sum. Jiesal)
5. Square each y-value >y’ -

sdal) o Gilay e £

and find the sum. i
6. Use these five sums to . nZy—(Zx)(Zy)

calculate the JnZ 2 —(Ex) YnZy ()

correlation coefficient. <

Bl ¥ Jalaa lua 8
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i Xi | Vi x| by P X.y
1 15 13 4 9 225
2 12 11 1 1 144
3 10 8 9 4 100 64 80
4 14 12 1 4 196
5 8 6 25 16 64 36 48
6 11 8 4 4 121 64 88
7 9 7 16 9 81 49 63
8 16 10 9 0 256 100 160
9 17 12 16 4 289 144 204
10 18 13 25 9 324 169 234
> 130 | 100 110 60 1800 1060 1372
: dadl
Xi il bl Bugia Glua —1
_ 2 X - 130
X = | — =13
N 10
gl it s
\/ S(x, =) = |- (110) =3,32
A n ' 10 ’
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N 10
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1 0.1
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0 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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g_.f bl O (Y) Sital) B bl o %25 O A ,Tadine Salae dusLaiaYl Lw:lb
S oo Qi GAT dalg O3 (Y) A bl o %75 o Lad S 1aag (%) M\
S =0.5041 = 0.71 =(0.71) o)ska Jabifyl Jalaa ) 7l musnoi O 13 (hag (X)
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P =(0.62¥1.96x0.06553)=0.95
%1 iy %99 xe

P = (0.62 F2.58x% 0.06553) =0.99

=0.06553
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P = (0.62 ¥ 0.1284) = 0.95

P (0.4915;0.7484) = 0.95
105S %99 ey

P —(0.62%0.169) = 0.99
P (0.451;0.789) = 0.99

muadl) Jalaal) oo GRS Lo Wil g L dauly Auial) Bl Jalaa agaa ol dlld ¢pe Jaadly
Bl ¥ Jalea o Baadlg , il dduaia Spiua cilie (e dajiionad) LY cdlalaa Jaa L 132y
05 Y sl , Llaie) Ll G danjgi of A il of el dejil) cdilalas ¢e Calidg
oS L) Jalae Ll L) Jalas dad ja cla B of Lund Bu€ Aial) 095 cpa ) Sl
Glrall Al Glua olb A Lgile 05 LN Jales 2355 08 (0.75 = 0.85) Lusas
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A hypothesis test can also be used to determine whether the
sample correlation coefficient » provides enough evidence to

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

A hypothesis test can be one tailed or two tailed.

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

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

| H: p>0 (significant positive correlation) S
( Hy: p=0 (no significant correlation) .

| H: p#0 (significant correlation) S uteslen
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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 = —
statistic. L=p
n—2
6. Make a decision to reject or If 7is in the rejection
fail to reject the null region, reject /4.
hypothesis. Otherwise fail to reject
H,.

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

Example: Finding the Correlation

Coefficient CO,
€1mM1ss10n
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 ]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 evidenc
= H;q: p;é 0 tf’ ccemzl:Ze :n. ) t~ 0.882 ~ 5294
w: i = 0.05 linear correlation fo (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
T L A between gross domestic
~1,=-2.306 1,=2.306 products and carbon dioxide
© 2012 Pearson Education, Inc. Al rights reserved. emissions. 38 of 84

1Y X o LY dalas Logiee AN HLid) (Sar Hlaidly (o
Hi=r#0 dlal dudll -
ruia ghaad (1) LLaaY) a1 dad Qlus -

P r 0.952 _ 8797

1—r? 1—0.952°
n—2 10-2

t Lo Ljlaarg 1.860 (sl %5 AN (s5ice 2ie Adgaall t, dad o)) cude 13)
A0y A pdl) (b g ddganl) e ST Asguenall O 233 ddgaall e dgeanal
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r? =0.9522 = waaill Jabes st Liagf oSl Libias) JIa g iaiall (o ki Yl
i) salall e %90.63 ) 0.9063
rs =1-0.9522=0.0936 ) rs = 1- r? eVl Jalee s =
% 9.369 (55w 1% = 0.0436 x 10 dlta i
:Jal ¥ Jalaa A1y
1305 cyiiall Cp dash didad ADe @lia $1 e Lujf Ll Y1 dales IS 13)
Ry, b Lol 41had A0l llia (Kool jieall Ll wse Jaliny¥1 Jalas IS
SLaaV) 13 ehaY Ll Ll Yl Jebee AV lod) Cand (53] s il
Z1V) e n (e AsSall Al aie cdal S31 Guaadl 13 adiaall da
tolbr Ry AN las) 05Ss laaiad Lalag¥) Jalae o i jidig

R Vv

e
1A — R " yXxX
N — 22
Llay¥) Jalae A2 Lad¥y t(x, =0.05,8)=2.306 (5 by N=10 oY t 1 &dgaall Ll
;4 clghadll ais
Hoi R, =0 3l duajll.

Hyt Ry %0 tibod) Lol
=005 e dginall (s5iusn.

t_
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R
s LEAY) AVa aaasy
'yx __ 088 08 ..,
1-r%  |1-0.88)2 O-108
n—2 10-2

b t(l_%,n_zj oo S Ay it of Lot = [0.05, 8] = 2.306 cuuagiw Jois (i

cOaagpdall iall ( (goinae b)) 2gag il by Ho 46y daca dl)

1l ) Jalaa digina Lad)

1—r"~
t = RyX
Y Nn —2
1_ i 2
Tt =0.88 =S — 5.24
10 — 22
ol dugina HLOA) dad AV Ll Jalea ol 400N By galls ABal) Ay (Sar LaS

Bl

r

i} _tz(l—rz)
S n-=2
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Testing the Significance of
the Correlation Coefficient — Copier Sales Example

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) H, not (there is correlation)
Reject Hy if: 023 rejected 025
1> bpna OF E<-Lpp2 (::mm /
> bopsg OF < -looss .

1>2.306 or f<-2.306

n-2_.759Vi0-2
1-r2 V1= 75¢

rv
t=—
v

Jasl) i) Bl ¥ pguaga dalga
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