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May 05, 2019

15.4 Inferences in Correlation

GOALS:

1. Recognize the assumptions for regression
inferences

2. Understand that the computed statistic, the
correlation coefficient, r, is an estimate of the
population correlation coefficient, p

3. Perform a t-test to determine if two variables
are linearly correlated: ifp# 0, p>0,0orp<0

Study Ch. 15.4, # 99, 101, 109-113, 114
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15.4 Inferences in Correlation

Study time and test score: Is there a correlation between

study time and test grades?

hours |test score
X v - |
10 92 .
15 81 S e )
12 84
20 74 .
8 85
16 a0 a=94.867 and b= -0.846
14 a4 for regression equation,
22 20 r=-0.7749, r2=0.6005

BUT, What confidence do we have?

Is this sample r a good estimate of
the population parameter, p ?
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15.4 Inferences in Correlation

Study time and test score: ~ Statistics vs Parameters

hours |test score y=a +bx
X y a=94.867 and b= -0.846
10 92 for regression equation,
15 81 r=-0.7749, r2=0.6005
;ﬁ ?: estimating ,80 ,81 population parameters
3 ac A& =94.867 - 0.846 x
16 20
14 84 r=-0.7749 o cho
22 20

r2=0.6005 P°
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15.4 Inferences in Correlation

Assumptions for Regression Inferences:

for each predictor variable, x, there is a
population response variable

Y= Bo+ Bix

2. Equal standard deviations : —_'_'5
the conditional standard deviations of the response  x
variable is the same for all values of the predictor variable. X

1. Population regression line exists: \a/r

3. Normal populations :
for each value of the predictor variable, the conditional
distribution of the response variable is a normal distribution.

4. Independent observations :
observations of the response variable are independent
of each other.
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15.4 Inferences in Correlation

3. Normal populations:

for each value of the predictor variable, the conditional
distribution of the response variable is a normal distribution.

\ o - ]
¥ -
o4 -
7o | ’

2 1

2 Y 6 ?/OIQI‘//‘
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15.4 Inferences in Correlation

3. Normal populations:

for each value of the predictor variable, the conditional
distribution of the response variable is a normal distribution.

Points are Data from a SAMPLE
.. expect variation

7o - ’
2) L

et/6r/0/l/(//‘ /
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15.4 Inferences in Correlation

3. Normal populations:
for each value of the predictor variable, the conditional
distribution of the response variable is a normal distribution.

Points are Data from a SAMPLE
.. expect variation

Y b €70 721y /4
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15.4 Inferences in Correlation

3. Normal populations:
for each value of the predictor variable, the conditional
distribution of the response variable is a normal distribution.

Points are Data from a SAMPLE
.". expect variation

ey b C/072 1Y/
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15.4 Inferences in Correlation

Test Correlation ¢ - Test
1. State the Null and Alternative Hypotheses: Ho H,
Ho: p=0
Ha: p<0 or p+0 orp>0
2. Decide the significance level, a, and sketch
H.: 0 . o
u/g*p /2 Hdp‘>pi 2 X

Hip < po
o

3. Compute the test statistic: t =
2
df=n-2 L=r
n—2
4. Find the P-value
5. Decision: Rej. Hpif P <
6. Interpret results
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15.4 Inferences in Correlation

Correlation t-Test

(assumptions: population regr. line, =stdev,
normal distribution, independent observations)

STAT / TESTS

LinRegT-Test

Xlist: L1 (list where entered x values)
Ylist: L2 (list where entered y values)
B and p: #0 <0 >0
Calculate

Results include:
testt, p, df, a and b for regression equation,
S, 1, 2

s is standard error of the estimate, the
average difference between observed value
and the predicted value:

sezA\/SSE
n-2
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15.4 Inferences in Correlation

Fetal Development:
Age in weeks & Growth - Length of Crown-Rump in mm.

Age | Length
(weeks| (mm) Is there a correlation between
10 66 age and crown-Rump Length?
10 66
13 108
13 106
18 161
19 166
19 177
23 228
25 235
28 280
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15.4 Inferences in Correlation ,
Fetal Development: Is there a correlation between

Age in weeks & Growth - Length of Crown-Rump in mm. age and crown-Rump Length?

STAT/CALC/#8 LinReg L1, L2, Y1 e
Age | Length —
(WEEkS (mm} I?l]—:_lxﬁsé’é"m“m TI=B3 P &9 Texas INSTRUMENTS  TT-83 Plus
10 66 e
a=-48, 1283 :
535 solution w/o

10 66 =3 ) confidence
13 108 =. 397473
19 166 o

From Ch 14\Easy to conclude that this is a
19 177 LR ) .

strong positive linear relationship.
23 228 BUT, What fid d have? -
25 235 , at confidence do we have?
28 280 Is this sample r a good estimate of

the population parameter, p ?

Note that r alone is not always easily interpreted. With only 2 points, would get
perfect correlation. Larger samples generally result in lowerr. If r=0.4 or - 0.35,
should we decide that not linearly correlated? It doesn't seem likely that it is, but
maybe it's just highly variable. So --- need a confidence level or significance level.
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15.4 Inferences in Correlation Correlation t-Test
Fetal Development: S“”;"“"/"““’; gﬁfgﬁ“d“.L‘J?fu‘;.lo‘,‘?iniiéﬁi::
Age in weeks & Growth - Length of Crown-Rump in mm. LiTnRTcgi_hT;t

. e ) Xlist: L1 (list where entered x value
At the 1% significance level, do the data provide  viist: L2 giscuhers entersay vaiu
Age |Length sufficient evidence to conclude that age and Eﬁ"c‘i. a:te%O <0 >0
crown-rump length are linearly correlated? ] <
(WEEkS (mm) Assume the popul. regr. line exists, = stdev, —c—
10 66 ~ n.d., independent observations. it
10 66 NPP,length
13 108
13 106
18 16l
19 166
19 177
23 228
25 235
28 280
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15.4 Inferences in Correlation Correlation t-Test
Fetal Development: S‘“/‘ éﬁiﬁéﬁ.‘&“;&iﬁi'{,f!.‘l“iniiiﬁé.‘,;
Age in weeks & Growth - Length of Crown-Rump in mm. LiT,ﬁ{TegET;t
Xlist: L1 ist where entered x value|
At the 1% significance level, do the data provide Vit 12 fil htiyi
Age |Length sufficient evidence to conclude that age and gal"c‘il ;jo <0 >0
crown-rump length are linearly correlated? e
(weeks (mm) Assume the popul. regr. line exists, = stdev,
10 66 ~ n.d., independent observations. * et ISrEre. TE AT
10 66 1. Assumpmet. Hy: p=0 Ha: p#0 L%:EEE;;EEEE‘
13 108 c
2. a=0.01 2-tailed oabi t f=30_ 71162324
13 106 dFlEFFEIEEE 18
18 lel 3. 1= = o5 _ ao ba=-48. 12839367
19 166 ] I—0.450 '
19 177 X
23 228 4. p=1.778 (10-10) = 0.000
25 | 235 5. p=0.0000<0.10=a .. rej. Hq e
28 280 u=a+hx
B#0 and p#H
Th=11. 65328@54
6. Conclude: Age and crown-rump length ES 518063455
are linearly correlated. rr:::_,aggi?%%gaze
. L]
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15.4 Inferences in Correlation
From HW: Study time and test score:

Assume regression assumptions are met.
hours _|test score At the 1% significance level, do the data provide
X sufficient evidence to conclude that aegative linear
Y correlationexists between study time and test score
10 0 for beginning calculus students?
Correlation t-Test
(assi tions: lati gr. line, =stdev,
15 81 O ormal distribution. independen observations)
STAT / TESTS
12 3 LinRegT-Test
Xlist: L1 (list where entered x values)
20 74 Ylist: L2 (list where entered y values)
Band p: #0 <0 >0
L] 85 Calculate
16 80
14 3
2 30

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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15.4 Inferences in Correlation
Study time and test score:

Assume regression assumptions are met.
hours _test score At the 1% significance level, do the data provide 001 i E
X Y sufficient evidence to conclude that a negative linear
correlation exists between study time and test score
0 0 for beginning calculus students?
15 81 (C'd:::;;li?;s{o;:ul;%szgﬁr.t!inc, .=s;itdcv,d 1. ‘ Assump met. l-b: p= 0 Ha: p <0
normal distribution, independent observations)
STAT / TESTS 2. a=0.01 left-tailed
12 34 ;zllpR.egT-Test. n ~0. 7749
%St. L1 (list where entered x values) t - — = = __3 Db
20 ?4 YllStZ L2 (list where entered y values) 3 1= \S—r—a_(,aafq— - 3
Band p: #0 <0 >0 PeY .
8 85 Calculate 4. p=0.01196
16 8 Eesiutlf;n&l)%i p=0.01196, df=¢, > P =0:01196>0.01=a . doNOTrej. H,
a=94.867 and b= -0.846 for regression equation,
B | 8 | 3538007749, =0.6005 6. Conclude: Not sufficient evidence to
2 20 L =) conclude that a neg. linear corr exists
at 1% sign. level.

p=0.012 > 0.01 = x do NOT reject
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15.4 Inferences in Correlation

How can we decide if the
assumptions of regression are met?

3 Texas InsTRUMENTS  T1-83 Plus
Flake Flakz
1

#listili
Ylistilz
Mark: B -+
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15.4 Inferences in Correlation
How can we decide if the
assumptions of regression are met?

Look at residuals. i

A Texas INSTRUMENTS  T1-B3 Plus

Flotz Flotz
R
upel B L= dh

Hh- HIH [~

=

A3 Texas InsTRUMENTS  T1-83 Plus

Class Notes: Prof. G. Battaly, Westchester Community College, NY P Toxws INsTRUMENTS  T1-83 Plus

Flgtz  Flat:
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15.4 Inferences in Correlation
How can we decide if the assumptions of regression are met?

Look at residuals.
|

&P Texas INSTRUMENTS  TI-83 Plug

If random above
and below axis,
then no violations.

If not random above
and below axis,
then not linear.

If farther from the axis at
one end than the other,
may not have = stdev

Residuals:
_more examples

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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The systolic blood pressure was measured for 30 people of different ages.

Age and Blood Pressure:

Age Systolic B Assume regression assumptions are met.
39 144 At the 1% significance level, do the data provide
59 140 sufficient evidence to conclude that gositive linear
45 138 correlationexists between age andsystolic blood
a7 145 pressure?
65 162 a) test
16 142 b) look at residuals, and interpret, re: assumptions
67 170
42 124
67 158
56 154
64 162
56 150
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The systolic blood pressure was measured for 30 people of different ages.

- Age and Blood Pressure:
‘E"EE 5‘,-’5TCI|IC BF Assume regression assumptions are m{
ag 144 At the 1% significance level, do the data provide

sufficient evidence to conclude that aositive linear
33 140 correlationexists between age andSystone blood

45 138 presstrel
5 1ae CaLtest D | | |
b) Took at residuals, and interpret, re: assumptions
a5 162 0.0|
16 142 Ho:p=0 Ha p>0

67 170 =071
42 124 - r <237
t < = = ’0____ — LinReaTTest,
67 158 [",_re- )-0.62%> 58" 5rg 020
— —_— t=4.59408907
154 n-v /D 573i345??355 -4
162 12=93. 63043607
- Th=1, B30B65666
150 ’é - q 9 ‘/ 5=7.613306625
ity
=
f=0.000495" -
. \
(=0 o0kt <0.017% S VK.
S Conclude: The age and BP are positively linearly correlated.

Residuals . s
Class Notes: Prof. G. Battaly, Westchester Community College, NY
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