Formulas for the Final Exam

Return of a security following the single index model
ri=E(r;) + BiF + €
Variance of a security following the single index model
Var(r;) = ﬁ?a?\/[ + 02(62-)
Covariance between two risky securities each following the single index model
Cov(ri,rj) = ﬂlﬂjaﬁ/[
Single factor APT equation
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Multiple factor APT equation
E(rp) = rf+ Bpi[E(r1) — ] + Bpa[E(r2) — rgl + ... + BpalE(rn) — 4],
where r;, 1 = 1,2, ...,n is a return of a factor portfolio ¢

Realized compound yield
FV) L/n
— -1

RCY—(P

Forward rate between years n — 1 and n:
(L4 ya)" = 1+ yu-1)" (1 + )
Yield of an n—year zero—coupon bond in terms of annual forward rates
(I+yn)" = A 4+y)A + f2) 1+ f3)..(L+ fn)

Forward rate between years n — k and n in terms of annual forward rates:

Jrokn = U+ faoky1) (L + foogr2) (14 fn) = 1
Forward rate according to the liquidity preference hypothesis
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Bond duration:
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Bond Convexity:
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where At is a time between two consequent payments of a bond
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Percentage price change of a bond:
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Duration of a corporate bond
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Duration of a level annuity

Duration of a level perpetuity is
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Put—Call Parity
X
Po+Sy=C+ ——+PV(D)
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Price of European vanilla option in one—period binomial model:

Cu(l—d+rp)+Ca(u—1—ry)
(u—d)(1+ry) ’

C =

Or
C = (CyuPy+CaqPy)/(1+1y),
where P, = (1 —d+7rf)/[(u—d)] and Py = (u—1—rf)/[(u— d)]

Hedge ratio and dollar position in bonds in the replicating portfolio:
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Price of American call option at node n of the binomial tree
Cit = maz{(S, — X)T,Cp},

where S,, is the price of a stock at this node and C,, is the price of an option if it is not

exercised given by
CAL—d+71p)+CHu—1—ry)
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where C2, 0&4 are the prices of the American option in the following upper and lower nodes.
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