Problem Set 1.

Questions.

1. Consider the numerical example in Johnston and Di-
nardo in section 1.4.5.

a) Use two alternative ways to calculate the correlation
coefficient between X and Y (rzy).

b) Show that using the following form you will get the

same answer as In part a:
N XY - (X X)2Y)
VNEX2— (D X)2/NYY2 - (Y)?




2. Assume that Y is a linear combination of X. Prove
that 'rxy — 1

3. A sample of 20 observations corresponding to the
model

Y =a+bX + e,

where the e’'s are normally and independently distributed
with zero mean and constant variance, gave the following
data:

Y = 219, (Y —Y)% =86.9,

(X — X)(Y — Y)=7106.4,
X = 186.2, Y(X — X)? =215.4.

Estimate a and b.



4. From a sample of 200 observations the following quan-
tities were calculated:

S X = 1134, Y =20.72, > X% =12.16
Y2 = 84.96, S XY = 22.13.

Compute 7rzy.

5. Solve Exercise 1.15a in Johnston and Dinardo.



Answers

1. a)

_ >_yx B 70 70 0.0
r_\/2x2\/zy2_\/%\/@_70.34_ o
b)
S YT
\/Z$2\/Zy2
We will use the following expressions
d.Yyr = ZYX—NW:ZYX_NZNYZX
_ LY X
= YYX = |
DL 2X2—N(X)2ZZX2_N(ZN?§)
_ » (ZX)?
= Y X N |
A4 Y
Yy = SY2-NY)P=3Y?-— N(ZNz)
— ZY2—(ZY)2,

N



Substituting the above expressions into the equation for

r gives
Sy X - =YX
Joxz - X2 fey2 (Y2
Multiply and divide by N gives
B NYYX-YYY X
JNEX2 - (ZX)2/NEY2 - (ZY)?

T =

r




2. Let
Y =a+ bX.
From the above expression it follows:
Var(Y) = b?Var(X),
Cov(Y, X) = bCov(X,X) = bVar(X).

The theoretical correlation between the two variables is
given by

- Cov(Y, X)
V/Var(X),/Var(Y)

Using the above expressions, we have

bVar(X) _ bVar(X)

o JVar(X),/b2var(x)  bVar(X) :




3. The estimated value of the slope coefficient is given
by

5= (X —-X)(Y -Y) 1064 0.49

(X —-X)2 2154
The estimated value for the constant is given by
_ — 219 186.2
a = Y —pX =——049——
20 20

= 1.09 — 0.49 x 9.31 = —3.47.



4. The sample correlation coefficient is given by
NYYYX ->Y>Y X

C N x o (EXR/NEY o (nY)2
200 x 22.13 — 20.72 x 11.34

/200 x 12.16 — (11.34)2,/200 x 84.96 — (20.72)2

5. You have to use the following form
. 2. YT
VEa2y/3 g2




