04b Sample Examination Problems Chapter 12
SOLUTIONS

1. Suppose that we have 10 random observations {x;, ¥ ),

i=1,....10 of random variables (X }") that have a bivariate
normal distribution.

xz; | 033 | 101|041 | 210|020 -127 | 048|031 | -156 | -0.51

y; | 160 | 147 | -1.82 | 250 | 034 | -137 | -009 (020 | -1.16 | -2.16

(a) Find the sample correlation coefficient between X and Y.

Here , population correlation coefficient is unknown and is
estimated by the sample corr. Coeff. I, where —1<r <1

Xy Xy —
_ Cov(x,y) Sy

Xy where S, , Sy are the standard deviations
S.S, S,S,

> x =-1.07,>y,=-049, > x,y, =13.3146 ,n=10
3 x2 =10.8203 , 3 y? = 22.3351 ,x=-0.107 , y=-0.049

Sy = 1.0906578 , Sy = 1.57448721

1 — — 1 ——
S, =—> (X =X}y, —y)= S, =—— > X V. —nX
= 2000 =)= Sy = XXy, —nxy

1
= S, = 113:3146 - 10(-0.107)(-0.049) = 1.4736

oSy _ 1.4736
¥ 7SS, (1.0906578)(1.57448721)

= 0.8581

Strong positive correlation between x and y since it’s close to 1.



(b) Test the null hypothesis that the population correlation
coethicient i1s equal to zero against the alternative that it is
greater than zero.

Ho : ,O:O
Hi: p>0
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The test statistics: TS= —5 ~ F_, , Where S, =1, (n—1)S|

_(n- 1Si1-rg) _ 9(1.57448721%)(1 - 8.5181%)

and S? =0.7353
n-2 8

32 2 2

_i _ (8.5181°)(9)(1.57448721 ):22.344

S 0.7353

I:0.05,1,8 =5.32

Since the TS value falls within the rejection region , we reject Hp and therefore p >0



