Markowitz extra constraints example question

The table below shows stock prices for five stocks over a number of time periods.

Period | A B C D E

3971 3.1]1382[729| 3.6

73.5] 051963604 77

31.6 | 70.8 | 57.2 | 5.2 |54.7

0
1
2173423 [62.2[49.7]91.5
3
=4

T 64.4186.9|76.1 27.1]14.3

For example in period 3 the stock/share price for stock A is 31.6.

Plot the efficient frontier for these stocks incorporating the following conditions:
e No more than 60% of the total investment can be made in any stock
e No more than 40% of the total investment can be made in stocks A and B
(combined)
e No more than 75% of the total investment can be made in stocks C, D and E
(combined)

Compare this efficient frontier with the efficient frontier you get if these conditions
are not imposed.



Markowitz extra constraints example solution

We have the standard Markowitz model (as in the lecture notes) but now the

additional restrictions lead to the following constraints:
e No more than 60% of the total investment can be made in any stock

w;<0.6 i=A,B,...,E

e No more than 40% of the total investment can be made in stocks A and B

(combined)
wa+wp<0.4

e No more than 75% of the total investment can be made in stocks C, D and E

(combined)
wetwptwg<0.75

A suitable spreadsheet is shown below
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The efficient frontier (more strictly the entire frontier, including both efficient and
inefficient parts) is shown below. Here the frontier that you get with these conditions
not imposed is also shown. Note that at any given return level the point you get on the
frontier must have an equal (or higher) risk as a result of imposing these additional

conditions.

Note how some return levels (e.g. the higher levels) are not achievable given these

additional conditions.
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