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An example

3 A 18 JAdS ) e 5

le.u\ PR ol )

ID
(mg/ml)

© 00 N O O A W DN -

e N e e o
o N o ol h W N PP O

Age

46
20
52
30
57
25
28
36
22
43
57
33
22
63
40
48
28
49

Chol

3.5
1.9
4.0
2.6
4.5
3.0
2.9
3.8
2.1
3.8
4.1
3.0
2.5
4.6
3.2
4.2
2.3
4.0
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Algebraically:

var(x +y) = var(x) + var(y)

var(x *y) = var(x) + var(y) + 2cov(x,y)
Where:

cov(x,y) == £( ~x)y, - Y)
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cov(x,y)  cov(x,y)

\/var( )xvar(y) SD, xSD,
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a. Positive r: ¥y 1mmcreascs

as x increases
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b. r near 0: little or
no relationship
between y and x

-X
c. Negative r: y decreases
as x increases



-

d. r=1: a perfect
positive relationship
between y and x

- X
e. r =—1: a perfect negative
relationship between y and x
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f. r near 0O: little or no
linear relationship
between y and x
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e H:r=0versus H:r#0.
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y-axis

Dependent variable

y =a+ bx

~

b units of v

r

Y

1 unit of x
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1. The Hypothesis:  H,:p=0vsH;:B#0
2. The a level: a =0.05

3. The assumptions: Random normal samples for y-
variable from populations defined by x-variable
4. The test statistic:

ANOVA

Source df SS MS F

Regression 1 SS(Reg) SS(Reg)/1 MS(Reg )/MS(Res)
Residual n-2 SS(Res) SS(Res)/(n-2)

Total n-1 SS(y)

5. The rejection region : Reject Hy: B = 0 if the value
calculated for F is greater than F; ¢5(1, n-2)



R2 =SSR /SST

-h(s)
r, = (signof b) Jr?



Chol (Y)

SSE

SSR

SST

mean

Age (X)
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e Some statistics:
o Total variation: SST = i(yi - 7)2
i=1

« Attributed to the model: SSR = i(y, — 7)2
i=1

N 2
- Residual sum of square: ~ SSE = ;(yi —9.)
« SST =SSR + SSE
« SSR =SST - SSE
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Time DPB
Patient X X? y y? Xy
1 0 0 72 5,184 0
2 5 25 66 4,356 330
3 10 100 70 4900 700
4 15 225 64 4,096 960
5 20 400 66 4,356 1,320
Sum 50 750 338 22,892 3,310
Mean 10 6/.6
n 5 5




For the blood pressure data,

X =50/5=10,

y =338 /5=67.6,
the slope is

b 2xy—2x2y/n _ SS(xy)
>x*2—(Xx)*/n SS(x)

_ 3,310 (50)(338) /5 _

b 2
750 —(50)2 /5

—-0.28

and the intercept is
a=Yy—Dbx,
a=67.6—(-0.28)10=70.4

The best line is
y =a-+bx=70.4—0.28x



ANOVA

Source df SS MS F
Regression 1 19.6  19.6 2.49
Residual 3 23.6 7.89

Total 4 43.2

Ho:p=0 vs Hp:B=#0
For o =0.05 Fpg5013=10.1, Hence accept Hy : 3 =0

SS(Regression) 19.6
R? = = = 0.4537 0
SS(Total)  43.2 or 45.37%

Note: The above hypothesis test does not asses how
well the straight line fits the data.



