Regression Tools

7 =85.0
T =248

S5(x) =1,743 64
55() =16,976.00
SS(xy) = 2,766.00

2l
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Sowe can calculate

Sope— b S5(n) _2,766.00 .,
S5(x) L 74364

Rtercept=a=y—-5X
= 85.0+1.59(24 &)
=45 54

The straight line depicting the regression
relationship of v on = 15

¥ = a + bx
¥=4554+159x

At =40, the regression estimate for v is:

J=4554+1.59(407=109.14
20
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With this mtorraton, we can add the regression hne

F=4554 +1 59y
to the scatter plot, as shown below

E\lﬂ:l'
140
%liﬂ'
100 A
§ -
& 60 A
A0 -
A -
i . . |
1 20 40 Al
Fecal Fat {g4hr )

y=4554+159{x=45)=11709

20 - 11



Hypothesis test for regression of unnary oxalate on fecal fat

1. The Hypothesis: Hp f=0ws Hy: f#0
4. The a level. o = 0.0
5. The assumpfions: Fandom normal samples for y-wariable from

populations defined by x-wariable

4. The fesf sfafisfic: ANOV A as specified by
ANUOV A
O CE df = IS F

Fegression | 1 | bad(xy) [GalEeg))l MLa( R eg/MloiEes)
F esidhal n-2 | 33Res” | 33 edi(n-2)
Total n-1 [ S50y
t35 Residual) = 330v) — 33(R egression)

20 - 13



5. The crifical region: Feect Hp: & =0 1f the walue calculated for F 13

greater thati Fpgel1 01=2.12

f. The rasulf: ol Begl = baaxyl = 12902766 000 = 4,557 94
ol Lotal) = &y = 16,976 .00
el Fes) = 1697600 — 4,397 34 = 13 575 06
AN &

v DL O cif Fh WL E

Feoression | 1 A 497 94 d 407 04 415

Eesidual O 14,5378 068 1,497 56

Total 10 | 16,976.00

T The comclusion: Accept Hp: f=0 sitce F < 514

20 - 14



Urnery Comins [my24hr]
o B EEE B B B & B

L i3

L 141 -117- 38
, Fotida e

[ 7 Uw

f"’-"“f'j LLT—3 =12

F—F mLdS -5 = f}

A A :i: 2 0 & o
Famnl FatfgE4hr]

R = 0255

J=regression estimate =45 54+ 1 59 =117
C=A+EBE= y-F Total desnabion = 5507

A= j=3 Explained tyline = 33(Red)
B= »-J Left owver — vl L est chaal)
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Correlation T ools

SS(x)=1743 64
SS(py=16976.00
SS(py = 2766.00

The estitnate of the cotrrelation coefficient 15

oSS0
7 JSEnSS ()

" A" Fad,

- — 01,5034
¥ L 743 6416 976 00]

2l
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The Correlation Coeflicient

t teasures inear associati on

t has valueshetween -1 2 r=+ 1

t 7 +1 1mnplies strong positive linear association
t# -1 1nplies strong negative linear association

t# 0 impliesno linear association

A0 - 17
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Correlation Hypothesis Testing

The hypothesi s ofinterest deals wath whether there 12 linear
association between x and v, [fthere 1sno such assocation,
we would have p=10. Hence, the hypotheses of interest are:

Hy p=0 ws Hp p=l
which we can test by using the test statistic

1z
z=r[ﬂ_2} ot
12|

IMote that thi s calculation requires only the satple estimate r of
the correlation coefficient p and the sarmple size n and that we

need tousethet distnbution wathn - 2 degrees of freedom.

20 - 18



Test of correlation hypothesis for urinary
oxalate and fecal fat, n =11, r= 0.5084

1. Fhe Aypothesis Hy: g=0ws Hy: g O
=
4 The alewvel o= 0.05

3. Fhe assumptions | Bandom sample from bivanate
nonal distnbution

4 Fhe test statistic:

20 - 20



5. The erifical region: BEeject Hoo 2 =10 if the value
calculatedfort 1z not between

ty p7s(H) = 2,262

b, The result:

T The conclusion:

r=05054, n=11

f=0.50%4

= [0.50=4

e B

¥z
9
| 1- (050844 }

. g 2
MBI

Arocept Hy 0 =0 since =177 15
between £ toers(F) =2 262
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Test of correlation hiypothesis for Tono-Pen vs
Goldman intraocular pressure. 1 =40, r=0.6574

1. The hypothesia. Hy:p=0 vs Hpp#z0

2. The qesumptions:  Random sample
brvariate nornmal distribubion

3. The oelevel ; =000
4 The teststatistic: "2

20 - 21



5. The refection region:. Feject Hy p=0,1f t1z not

6. The rasidt:

T. The conclusion:

hetweer, Tlgr(38) = 2.02

=40+ = 0657 £ =044

35 E}
f=16574 =066, [— =544
\{1 -04A574° 0,56
Reect Hy p=10

Since =544 15 not between
+ 2.02

20 - 243
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Test of correlation livpothesis for mfant mortality
rate and pross domestic product, n =17, r = -0.64

example
1. The hypathesis: Hy: p=0 ws Hypp=10
2. The assumplions: Fandom sample
hiwariate nortnal distribution

3. The a-level g 1

3=z

. t=r

4. The test statistic: Jizigd
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5. The rejection region: BReject Ho p=10,1f ti1snot

6. The result:

T. The conclusion:

hetween Thenllo) =213

n=17r=-0.64,

3 3
064 = 064, |2 = 323
: J I_ (-0 &a) 050

Feject Hp p=10
Sinice f= -3.253 15 not hetween
xR B )

20 - 27



Test of correlation hivpothesis for life expectancy

for males and females. n=17. r=0.67

1. The pathesis:

2. The assum ptions:

3. The arleve!

4 The tast statistic:

Hyp=0wv: Hpp=Ll

Fandom sample
hivanate normal distnbuton

e =005
— =2
R

20 - 28



5. The mejectionregon: Beject Hp p=10,1f tisnot

6. Jhe reslt

F. The cornclision:

hetwesty Tiagtl 2l = 21315

n=17 r=0a7,

15 15
f=0.87 = [.47
Jl—ﬂ.ﬁ?“ 'JI—I:I.-’-E

$ =067 ,f% 067 T 7

f=067¢5.22) =749

Reject Hao: p=10
ainice = 34915 notbetareen
+ 21315

20 - 25
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For Table 1, Correlation between Mortality

and Social Mistrust. n =390 r=0.79

1. The bhpathesis:

2. The assipnptions:

L The &lovel :

4 The fost stafistic:

Ho: p=0ws Hyi p=0

Eandom sample
bivanate normal distributi on

=005
- =2
l—r'E
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5. The rejecfion region. Feject Hp p=10, if tisnot
hetween Tl (37 )= 2404

B, The resulf: =549 r=07%, 1'2 = [ .62d41,
£ | 37
f=10.1% =079 | ——— =T2E&
\’1 — 0792 03750
1. The corclusion: Feject Hp p=10
aitice £= T8 iznot bebwreen
+ 202
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Hypothesis test for correlation between

gonorrhea rate and chlanmydia rate

1. The hyvpathesis:

2. The assumplions

3. The a-lfevel

4 The tast statistic:

Ho:p=0 vz Hyp=l

ratndom sample
hiwan ate normal distnbution

ce= .05

-2

F=r :

1—-r
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5. The rgjecion region: Reject Hp: p=0,1f tisnot

f. The residf:

. The comclusion

hetr pet;, Tiagmsl 400 =2 200

n=7332, r=083,
r=n.an L,
1-0.83 1 -0 3

f= DEE,E; = 083,032 26

P=0.83(32.13)= 26.07

Feject Hp: p=10
B f = 26 67T 13 not betwreen
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Module 20: Correlation

Thiz module focuses on the calculating, mterpreting and

testing hypotheses about the Pearson Product Moment
Correlation Coefficient.

MEITER BBV OSPACHEE N 211
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Correlation

Inmodule 19, we exammined how two variables, € and v,
relate to each other by using the sunple inear regression
tool. Inthat context, x 15 the independent variable and v
15 the dependent variable. Typical examples for the
independent variable include measures of time, including
age, whereas, typical examples for the dependent variable
are continuous measurements such as blood cholesterol]
level. The general assumption 15 that there are separate
normal distributions of the dependent variable v for each
value of the independent variable . Further, we need to
assumne that these separate normal distributions for the

dependent variable all have the same population variance.

20 -4



Clearly these assurnptions are quite restrictive 1n
that we are often interested 1n the relationship
between two variables, X and v, where it 15 nct at all
clear which should be labeled the independent
variable and which the dependent one. An example
15 the relationship between blood cholesteral level
and blood pressure level

20 -3



For this situation, we have another tool we canuse to
measure and test hypotheses about the relationship
between these two variables. The tool 15 called
correlation and we focus here only on what 15 usually
called the Pearson Product Morment Correlation
Coetficient. There are other measures of correlation
which we will not discuss here. There are restrictions
forthe use of this correlation tool as well, which include
the basic assumption that the x and v variables together
have a joint frequency distribution which 15 called the
bivariate normal distnbution. This distribution lools
lilze a three-dimensional bell 1n a manner simular to the

way a normal distribution for one variable loolks like a
cross section of a bell
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The degree of association or correlation between two
variables 15 measured by the correlation coefficient
This 15 done 1n a manner sumilar to that for other
population parameters and estimates of these
parameters obtained by calculating statistics from
sarmples. That 13, there 15 a value for the population
parameter for this coefficient which 15 estimated by
selecting a random sample and calculating the
appropriate coefficient using the data trom this sample,
We can also use the information from the sample to test
hypotheses about the population,
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The population parameter for the Pearson Product
Moment Correlation Coefficient 15 defined as

P NCEN TN
NG

wr hich 15 typically called rhao, for the Greek letter 1t
represents.

The estimate of g caleculated from the sample data i1s
the statistic

. T ix-Tiiy-F]
T T Sl

e R DR W LR
TOME PR R RIE 2 - ) i
EAEED

T EECaEE )
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Fecal Fat (gf24 hr) and Urinary Oxzalate (mgf24 hr)
secreted by a random sample of n=11 persons

Urmary Ozxalate | rogfd dhe)

W
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Fecal Fat (gid4hr)
Fatie n X
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2 14
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f e
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& 2T
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ST 273
IvEan 248
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Fecal Fat TnnaryUxalate

_ Peron X X ¥ ¥ pand
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3 33 1 44 41 1,621 1 558
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