Economic Intuition behind the APT

Because a well-diversified portfolio has no firm-specific risk,

Rp = (p + (p RM.
Consider a portfolio with (p = 0.  If (p is not equal to zero, there is an arbitrage opportunity.  (Why?)  

Hence the only value of (p that rules out arbitrage is (p  = 0.

Thus, Rp = (p RM.
Now note that Rp = rp  - rf and RM = rM  - rf.

Hence, rp  - rf  = (p (rM – rf) or rp  = rf  + (p (rM – rf)

Finally, taking an expected value of rp, we obtain

E(rp) = rf  + (p {E(rM) – rf} 

Using the same logic, it can be shown that

E(rp) = rf  + (p1 {E(r1) – rf} + (p2 {E(r2) – rf}

+ (p3 {E(r3) – rf} + …+ (pK {E(rK) – rf}

where
(p1   = the sensitivity of portfolio P’s return to factor 1,

(p2   = the sensitivity of portfolio P’s return to factor 2,

.

.



(pK   = the sensitivity of portfolio P’s return to factor K, 

E(rk) = the expected return on factor porfolio k



 (k = 1 through K).

