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Risk-free asset is changing the shape of affordable and
efficient portfolios

The incorporation of rf is consistent with the preferences of a
rational investor

Lending vs. borrowing and the efficient frontier . ..
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Calculation procedure

Structure of the portfolio:

S M- )
175 (- 1)

Portfolio return:
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More intuitive calculation approach

Finding the extremum of a function:
-
f(w) = TP max

under weight restriction:

n
Z w; = 1
i=1
if we know:

Rp — rf = Z W,'(r,' = rf)

i=1

Op = g W*O’+§ E Wi * Wj % 0; j

i=1 j=1|i#j
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Getting the weights

Let s assume:

A Rp — rr
==
P
and further, substitute:
Zk = Ax Wi

then we can write:
ri—rf = Z10;1+ 2500+ 230, 3+ +Zio2++ - -+ Zpn_10j n-1+Zp0i

and finally:
Zy

Wk = —7———=
ZZ:]_ Zk
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