
SDPE Mathematics II, Fall 2013

Assignment 1∗

9 oktober 2013

Exercise 1

Consider the following system of equations:
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3x1 +2x2 −x3 = 2
x1 −2x2 +ax3 = 5
2x1 +2x3 = 6

(1)

(a): Write (1) using matrix multiplication.

(b): For what values of a does this system have an unique solution?

(c): Let
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and a = −1. Use the matrix representation from (a) to �nd the vector representing the
right-hand side of (1).

Exercise 2

For 100 randomly chosen persons, we have collected data on their ages (in years), their
wages in 1980 (in EUR) and their schooling (in years). We have arranged this data as
a (100 × 3)-matrix, denoted A, where each row corresponds to one person. The �rst
column gives the ages, the second gives the (hourly) wages and the third gives the
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number of years of schooling. We now want to construct a matrix B that contains the
same information as A, except that the wages should be in SEK, not in EUR.

(a): Show that the matrix B can be written as the product AM , and �nd the matrix
M . Assume 1 EUR = 8 SEK.

(b): Use wdata.txt. It contains data on age, wage (in EUR) and education for 100
individuals.

(i): Using matrix multiplication, �nd the matrix B from question (a). You do not have
to present the output, just show the codes.

(ii): Consider the following model:

lnwagei = β1 + β2agei + β3educi + ei,

where wagei, agei and educi is the wage, age and education, respectively, of observation
i. The linear-projection model coe�cient is given by

β̂ = (X ′X)−1X ′y,

whereX is a (100×3)-matrix with the explanatory variables and y is a (100×1)-column
vector for the explained variable. Using matrix multipliation, �nd the column vector β̂.
(Hint: separate the matrix A into the vector y and the matrix X and add a constant
column vector to X).

(iii) Create the vector of residuals ê = (y −Xβ̂) and show that this is orthogonal to
each variable in X.

Exercise 3

Find the eigenvalues of the matrix
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and determine an eigenvector associated with the largest eigenvalue.
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