v

deol
6)liall

Jles¥l 8,10] 4
Statistics 2 :Las¥l

Sgub Cud dezme S gaza y9iS | 3l
). —

ANDERSON » SWEENEY » WILLIAMS
CAMM » COCHRAN

Statistics for
Business and Economics

12¢

SLIDES - BY

John Loucks
St Edvad's

© 2014 Cengage Learning. All Rights Reserved. May not be scanned, copied
or duplicated, or posted to a publicly accessible website, in whole or in part.

2024-2025 plald W feaid!

https://manara.edu.sy/



https://manara.edu.sy/

LA A, LN Y

Simple linear fwd! ol L5, YT
correlation

Lal) bl Y 1.6

O Bl ) Jalas 1-1-6

LY Jalaa b 5k 2-1-6
Lls N Jalaa pailad 3-1-6

L Y Jalaa gadi 4-1-6

Bls Y1 Jalaad g bl Uadl) 5-1-6

LLs ¥ Jalaal 488 Jlas 6-1-6

https://manara.edu.sy/



https://manara.edu.sy/

iz

6)li_aJl

SRS LR TR T

. W,

tdadia -1

o ad AT ) cpttia G ABA by g ) dsalel) Gilallg il e S A liag
28ly ey aalas ) ABal) goit by Alslaal) JS& 3453 Aol A (B ABal) 02 juguas
o cagdgall Ggs Al s o AR Aafa JUie cufpitial) 0hgs daldl) dilian) clilul)
(Lgiba Baag Al how B o] dalu Bala e cilen Bas ¢ ABal) (ulidy
Gy tally e Jha (lejall) X el Shad . Bl 5 s olealy U oliatale
Crpaa olad) B Gpditial) an 4t 1Y) Adf re claghn ABe agag Cpiite Om BLINL Mal
AT Sy IS cpura ola) b il ) AY) e Jaa lilail f Baly

Cre Apall Zlg 3V Gl Y HAT jaial Allie dad aag X il aid (pe A JST IS 13 2
Ol o 13 ilsde Tiwia (X, Y) el )l (canasy (o 13 badine (canss il 038

4 )

Aadl g ddas ABe (pien g pdall (i pAURY (o (1SE G-

ATl (5 AV g dpna 3L (G AU 2] S O -
Laga JS! ddma (b B g ddac) gy (bl ALIE (0 ALY (e JS S5 O
Lo Laads gf olsal) gf bl s (e ALLETa 53 galad) LY IS ¢ 6S3 i -

N /

https://manara.edu.sy/



https://manara.edu.sy/

A
deola
BlL_ol

 sAlel) G Bl g5l -2-6

docg oo danal) Aaye JI Jaw g yaal) e lall G 8ydgie dald) dag il OT e @il aay

Sl Axnlll alall y o eyig el allall X 5 eps AN i jalal) @lls o 28a1) A3lag

rol Jos
y="f(x)

OsSee Lgesi ol il y 5 X (el ABDLal) LIS A8y (e o Gy Al 38

top Sl gl aal (e g Bl Gl g giy lalaia

" " R T . :__— .. I - o . ot
S el o leduan S T I E'Ij__)l adalug (O yedadl O 480lall g A=l g

D JEI L) JSdg ABlal) ol g el ) g ) sl e D Jsaall

‘m
= -
- . -
] = - - .
'l_ - - .,.-n .l-".,"..l..I
# - - -
¥ - . - .
- - - - -
L - -

ald g-““s":’ hL.‘:'J"

L,

ki) Jfh e Lo o Juasiid
c S G Al deph G g2 Scatter diagram

-z
..
e Mo
. -
o) "t
e "= u
R =
e s
B ey
P
-
-7 L.
X

X

;Hgm;,ﬁiiém:.gys iéhs;u,,-lq.'.ﬂ,.-_,._.);-_-uuﬁiiﬁn ia g

https://manara.edu.sy/



https://manara.edu.sy/

v

degl o
ojliall

:Simple correlation) Jaswal) Kld N - -
DS e e @) el ay Jolaty L) JSa e adiad G iaiall G A8La)) L g pasil
hadl Bkl V1 ABY Jaa (0 i) gs5 5lid) 8 Laelon Lea Lgalana cra il ol il

LM

u_j“g“*?dd—“h-‘éu_)dﬁﬂjﬁjxﬁg_ﬂ_n.l_hs& ||JM1I_I.1_"I.||‘_J]~2~.|I_‘|||.

Il,xz, ..... J'h {g_]_ﬂ_',h b_"hh ‘_);-Jj M]J:I-IIIJ I,'}j.q.'l L'_\l_llh \-':-"'I | j 1-&.+'.
HI __)_'!‘_Lr'_-_'l e meJ ila 3d g
Independent variable

Vis Vases Yy o e O a5 Y AT e Xl B e
h_ﬁ_ﬂ}mx:}u-n;ﬁj dependent variable D el e g
b-}ﬂglljllj le,_n_l A8 _"_, n-._j_., ““‘ﬁ‘*—‘-‘-u‘ﬁr
e B seme Ll 55 (XY) el s 3sa Bl
(V00 Vo)X L) S Claalidl - 15

https://manara.edu.sy/



https://manara.edu.sy/

LI EE R S A

LigHl s

(05 e (s B ) A 53 bl Js ) ciSlalas aAG o

! p Bl V) Jalaa i a2 e
) e 0 5 ee Al 34l Al Ja s g2 g Bl Y1 Jalaa i
O Aad gl A G (it (i Bl Y g g B B (i
o g, (-1) 9 (*1)

, Az k) A33aY) o A gall Jalaall 5 La) Juig

—1<r SHDal Jo dudiad) Jalaal) 5 L) J85 Lad

Ll Y u s

- &93 Jal pltell alasly Llsss ¥l 2losl pamgy @llIL Jomally

izl Ll W Jalea 408
ali (g2 yla 1l ) + |
&8 g2k Jal )l 0.99 1 0.70 &
Jous sia (g3 yla Jalyd ) 0.69 ! 0.50
Cignin (g3l Ll | 0.49 1 0.01 o
s bl )l g Y 0

e Bl (gadall i W oo J8 L
(Aadla 3L aun s aa ) Sall Lol )Y

https://manara.edu.sy/



https://manara.edu.sy/

Gl BLgyil (ygusyy Jalea -1

L)Y COlae ST e Jadlh Jal S () sas y Jalae o
A Ldia¥) s A0yl aslall 8 Aald Leladiiu

S8 S O g B U g Jalaa Gl die o
Al Ul (y,X) el

O gl Jadd) bl Jalas Gl 1
ey R aciaall Tl Jabadd 4008 dad (e Hlae 4V T gy LY Jalaad Sy
dalae L8 dale B)gmng ¢l Claalg Lgie juay Y dallae dad 89 —1ST <4l Gy juma®
LLY) Jralae b 3yda b Lasdg roncall aalgll () o ) S Y palg dall Tl )

FOgmpd

ty ¢ X Of)m@mmuwmugog
X Xl X2 X3 4 X
Yi Y12 Y3:Y4 000

https://manara.edu.sy/



https://manara.edu.sy/

[

ojliall
1hald Y Jalea Glea G4k

https://manara.edu.sy/



https://manara.edu.sy/

1AM | b e el o ) e 58 N PN T e 55 0 PR Gl W L1,

96 | 85 | 82 | 74 | 95 [ 68 | 76 | 84 [ 58 | 65 [ 75 | 50
0 | 85 [164|222 | 285 | 340 | 380 | 420 | 348 | 455 | 525 | 500
0 [ 1] 4 ]9 ]9 |25]25|25 (3649 |49 |100

0216|7225 (6724|5476 9025 |4624/5776| 7056 | 3364 [4225|5625|2500

vr=54 Tr=908 ZIxr=3724 3$x'=332 Iy°=70836

2Zxy -(Zx5)(ZF) 12(3724) - (54)(908)

anr (EXTyaZr~(Zr]  \12332)- 541270836) - (908)

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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Calculating a Correlation Coefficient

In Words In Symbols

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

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

3. Multiply each x-value by 2 Xy
its corresponding y-value PRV
and find the sum. Cosfial o #1i> Eyne

Calculating a Correlation Coefficient

In Words In Symbols
2
4. Square each x-value 22X/ il of clag e pgene
and find the sum. Jiesal)
- 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 Y Jalea s 483

https://manara.edu.sy/



https://manara.edu.sy/

[

6)liogJl
£ I ae ladl Jpaall el Jaaty Jalii ) Jalae ciluaad 2l
Aupee il Cpinie o BliY) dalee Gliad se bl Jsaal

i Xi | Vi Co-xf | (eyf | xi2 | v | XLy
1 15 | 13 4 9 225 | 169 195
2 12 | 11 1 1 144 | 121 132
3 10 8 9 4 100 64 80
4 14 | 12 1 4 196 | 144 168
5 8 6 25 16 64 36 48
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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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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) (Ko Hlaidly (6
Ho=r=0 = disay) Luadl —
Hi=r1#0 dbadl duaydl -

rCuindgiad (T) LLEAY) Al dad s —

f r _ 0.952 _ 8797

1-r? 1—-0.952°
n—2 10-2
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deola

floll
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 (i rg = 1- I’ ey dalae il —
% 9.369 (sl 1% = 0.0436 x 10 <lla o
ol ) Jalea Ay
1305 Cpaaiall G Ash Adlad ABe @lia 71 (e Lujd Bla)V) dales IS 13
Ry axd Lol 4k Ale dllia < ol jeall Lislase Lol ¥l Jalas (LS
SLEAY) 13 elyaY Ll Bl Jelae AV Lad) caad (5AY) Ao gl
2V e n e A€l A el aie d Al (3 Gaaad) 13 adinall das
tosle Ry ANVl SLid) (56 Waaied baliiy¥) Jalas o)) (it

Ry

\/1— R = v
mn — 22
Ll V) Jalae N2 LY, t(x, =0.05,8)=2.306 (1s< Ml N=10 ¥ t 3 adsaall dail

A gl s
Ho: Ry, =0 :asny) dumall.

T

Hy: R, #0 :abad) docajill.
=005 :Nia Liginall (s5iaca .
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deola
Bl ol
s LEAY) AYa aaad
I
yX 0.88 _ 0.88 _ 5o
1—r )%( (1—0.88)2 0.168
n—2 10-2

u'Aé)-"t(l—Z,n—Zj oo Sl digeadll t of Lot = [0.05 , 8] = 2.306 cinagin Jsia (1

cOaagpdall iall ( (gsima b)) d9ag S by Ho 46lagY) daca dl)

1l ) Jalaa digina Lad)

_A 2
t =Ryx\/1 r

Nn —2
1_ i 2
t =0.88 DRSS = 5.24
10—22
Jralra dygina JLad) dad AV aaatl) Jalae clas 1ALl §) gualls ABal) piag (1Sar LS

Bl

2 :tz(l—rz)
n—22
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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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