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Quantitative Finance and Investment Portfolio Management Formula Sheet

Fall 2023/Spring 2024

The exam computer will provide access to a PDF of this formula package. The exam committee believes
that by providing many key formulas, candidates will be able to focus more of their exam preparation time
on the application of the formulas and concepts to demonstrate their understanding of the syllabus material
and less time on the memorization of the formulas.

The formula sheet was developed sequentially by reviewing the syllabus material for each major syllabus
topic. Candidates should be able to follow the flow of the formula package easily. We recommend that 
candidates use the formula package concurrently with the syllabus material. Not every formula in the
syllabus is in the formula package. Candidates are responsible for all formulas on the syllabus,
including those not on the formula sheet.

Candidates should carefully observe the sometimes subtle differences in formulas and their application to
slightly different situations. Candidates will be expected to recognize the correct formula to apply in a specific 
s ituation of an exam question.

Candidates will note that the formula package does not generally provide names or definitions of the formula 
or symbols used in the formula. With the wide variety of references and authors of the syllabus, candidates
should recognize that the letter conventions and use of symbols may vary from one part of the syllabus to
another and thus from one formula to another.

We trust that you will find the inclusion of the formula package to be a  valuable study aide that w ill allow for 
more of your preparation time to be spent on mastering the learning objectives and learning outcomes.
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Modern Investment Management: An Equilibrium Approach, B. Litterman 
(QFIP 142-19)
Chapter 10

(10.5) RACSt ≡ Et[St+1−St(1+Rf )]
σt[St+1−St(1+Rf )]

=
Et[St+1−St(1+Rf )]

σt[St+1]

RL,t −Rf,t = β (RB,t −Rf,t) + εt

V = Ce−r(T−t)

dV =
∂V

dC + dr +
∂V ∂V

∂r ∂t
dt = V

dC

C
− (T − t)V dr + rV dt

dV

V
=

∂C
dC

V =

C∫∞
t

dV = −Ctdt+

− (T − t)dr + rdt

CT e
−rT (T−t)dT∫∞

t
[dCT − (T − t)CT + rTCT ] e

−rT (T−t)dT

(10.A.1)

(10.A.2)

(10.A.3)

(10.A.4)

(10.A.5)

(10.A.6)

(10.A.7) dεt =

∫∞
t

dCT e
−rT (T−t)dT∫∞

CT e−rT (T−t)dT

(10.A.8)

(10.A.9)

t

Et[dεt] = 0 (There is an error in the paper.)

Et[dεt
2] = σε

2dt

(10.A.10) St+1 = At[α(1 +RE,t+1) + (1− 1 +RB,t+ − Lt[1 +Rf + β(RB, 1t+ −Rf ) + εt+1]

(10.A.11)
St+1

= α(1 +RE,t+1) +RB,t+1

α)((
1− α− β

1)])
− Lt

At
εt+1 + 1− α− Lt

[1 + (1− β)Rf ]
At

(10.A.12) minα V art
1

(
St+

At

)
= α2σ2

E +

(
1− α− β σ2

B +

(
Lt

At

)2

σε
2 + 2α

At(
1− α− β

Lt

At

)
ρσEσB(

(10.A.13) ασ2
E + α− 1 + β

Lt

At

)
σ2
B +

(
1− 2α− β

Lt

At

Lt

At

Lt

At

)2

)
ρσEσB = 0

(10.A.14) α =

(
1− β

)(Lt
σ2
B − ρσEσB

)
At

σ2
E + σ2

B − 2ρσEσB

(10.A.16) α =

µB β
Lt

At
− 1

(10.A.15) Et(St+1) = Et{At[αRE,t+1 + (1− α)RB,t+1]− Lt[Rf + β(RB,t+1 −Rf ) + εt+1]}( )
+

Lt
[Rf (1− β) + η]

At

µE − µB

(10.A.17) F1 =
1

1− p
F0(1 +Rx,1)−

p

1− p
= aF0(1 +Rx,1) + b a =

1

1− p
, b = − p

1− p

(10.A.18) F2 = aF1(1 +Rx,2) + b = a[aF0(1 +Rx,1) + b](1 +Rx,2) + b

= a2F0(1 +Rx,1)(1 +Rx,2) + ab(1 +Rx,2) + b

(10.A.19) Ft = atF0

∏
1≤s≤t
s∈N

(1 +Rx,s) + b
t−∑1

i=0

ai
∏

1≤j≤i
j∈N

(1 +Rx,t−(j−1))
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 ∏ + b
t−∑1

i=0

aiE0

 ∏
1≤j≤i
j∈N


(1 +Rx,t−(j−1))




(10.A.20) E0(Ft) = atF0E0

 ∏
(1 +Rx,s)

1≤s≤t
s∈N =

(1 +Rx,s)

∏
1≤s≤t
s∈N

E0[1 +Rx,s] = (1 + µx)
t(10.A.21) E0

1≤s≤t
s∈N

(10.A.22) E0 [Ft] =

(
1 + µx

1− p

)t

F0 + p

1−
(
1 + µx

)t

1− p

µx + p


