MULTICOLLINEARITY

y = Xβ + e
X = (x1, x2 .... xk)
Perfect Multicollinearity:

Xc = x1c1 + x2c2 + .... +xkck = 0

x1 = x2 (-c2/c1) + .... + xk (-ck/c1)

Near Exact Multicollinearity:

Xc = x1c1 + x2c2 + .... +xkck ( 0
x1  ( x2 (-c2/c1) + .... + xk (-ck/c1)

x1 = x2d2 + .... + xkdk + v1 (Auxilliary Regressions) 

· DETERMINING WHETHER OR NOT MULTICOLLINEARITY IS PRESENT

· DETERMINING ITS SEVERITY

· DETERMINING ITS FORM OR NATURE

1. Simple Correlation among the regressors

Standardised data:

xtk = tth observation on kth variable

xk = kth column of X

T
x*k =    xtk / T
   t=1

                                                                            T

                   s.d. (xk) = { (xtk - x*k )2 / (T-1)}½
                                      t=1
xtks = (xtk - x*k) / s.d. (xk)

xtkc = (xtk - x*k) / ((T-1) s.d. (xk) = xtks / ((T-1)

xtkn = xtk / ( (xkTxk)

2. The Determinant of XTX

3. Variance Inflation Factors - diagonal elements of (XX)-1

4. Auxilliary Regressions

5. Theil’s Multicollinearity Effect

      k

                                       R2 -  (R2 - R2h)

                                              h=2
6. Matrix Decomposition

(λ1/λk)½
SOLUTIONS

· More Data

· Restrictions

· Ridge Regression

RIDGE REGRESSION

b(k) = (XX + kI)-1 Xy
E[b(k)] = (XX + kI)-1 XXβ

Bias [b(k)] = E[b(k) - β]

= (XTX + kI)-1 XXβ - β
= [(XX + kI)-1 XX - I]β
Hoerl, Kennard & Baldwin

(uses standardised data)
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