
Quantitative Finance and Investment 101 Formula Sheet

November 2025, March 2026, July 2026

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 situation 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 will allow
for more of your preparation time to be spent on mastering the learning objectives and learning outcomes.
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Credit-Risk Modelling, Bolder

Chapter 2

(2.5) f(x|p) = pk(1− p)1−k

(2.7) σ(L) = c1
√

p1(1− p1)︸ ︷︷ ︸
Obligor 1

+ c2
√
p2(1− p2)︸ ︷︷ ︸

Obligor 2

(2.11) P(DN = k) =

(
N !

(N − k)!k!

)
︸ ︷︷ ︸
# of outcomes

(
pk(1− p)N−k

)
︸ ︷︷ ︸

Probability of outcome

(2.14) var(IDn
) = pn(1− pn)

(2.21) E(LN ) =
N∑

n=1
µn

(
an

an+bn

)
pn

(2.26) Ê(LN ) = 1
M

M∑
m=1

L
(m)
N

(2.27) σ̂(LN ) =

√
1

M−1

M∑
m=1

(
L
(m)
N − Ê(LN )

)2

(2.32) E(DN ) = Np

(2.33) var(DN ) = Np(1− p)

(2.34) fDN
(k) =

(
N
k

)
pk(1− p)N−k

(2.35) FDN
(m) =

m∑
k=0

(
N
k

)
pk(1− p)N−k

(2.39) MX(t) = E
(
etX

)
(2.40) MDN

(t) =
N∑

k=0

(
N
k

)
etkpk(1− p)N−k

(2.41)
N∑

k=0

(
N
k

)
akbN−k = (a+ b)N

(2.42) MDN
(t) = (pet + (1− p))

N

(2.43)
∂MDN (t)

∂t2 = N(N − 1)p2(pet + (1− p))N−2e2t +Np(pet + (1− p))N−1et

(2.44)
∂MDN (t)

∂t2

∣∣∣
t=0

= N(N − 1)p2 +Np

(2.45) E
(
(DN −Np)2

)
= Np(1− p)

(2.46) E
(
(DN −Np)4

)
= Np(1− p)(1 + 3(N − 2)p(1− p))

(2.50) P(Xn = k) =
e−λnλk

n

k!

(2.52) P{Xn ≥ 1} = 1− e−λn

(2.53) λn = − ln(1− pn)

(2.60) fDN
(k) = P(DN = k) = e−Nλ(Nλ)k

k!

(2.61) FDN
(m) = P(DN ≤ m) =

m∑
k=0

e−Nλ(Nλ)k

k!

(2.62) E(DN ) = var(DN ) = Nλ

(2.63) fLN
(k) = N !

(N−k)!Nk

(
λk

k!

) (
1− λ

N

)N (
1− λ

N

)−k
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Chapter 3

(3.9) P(DN = k) =
(
N
k

) ∫∞
−∞ p(z)k(1− p(z))N−kfZ(z)dz

(3.11) var(DN ) = Np̄(1− p̄) +N(N − 1)var(p(Z))

(3.17) fZ(z) =
1

B(α,β)z
α−1(1− z)β−1

(3.18) B(α, β) =
∫ 1

0
tα−1(1− t)β−1dt

(3.19) B(α, β) = Γ(α)Γ(β)
Γ(α+β)

(3.20) Γ(t) =
∫∞
0

xt−1e−xdx

(3.21) E(Z) = α
α+β

(3.22) var(Z) = αβ
(α+β)2(α+β+1)

(3.24) P(DN = k) =
(
N
k

)B(α+k,β+N−k)
B(α,β)

(3.26) ρD = ρ (IDn
, IDm

) = 1
α+β+1

(3.27) E(Z) = p̄ = α
α+β

(3.29)

[
ρD ρD

p̄− 1 p̄

] [
α
β

]
=

[
1− ρD

0

]
(3.32) p1(Z) = 1

1+e−(µ1+σ1Z)

(3.33) p2(Z) = Φ(µ2 + σ2Z)

(3.34) Fp(Z)(z) = Φ
(
p−1(z)

)
(3.35) p−1

1 (z) ≡ y = 1
σ1

(
ln
(

z
1−z

)
− µ1

)
(3.36) p−1

2 (z) ≡ y = Φ−1(z)−µ2

σ2

(3.37) Fp1(Z)(z) = Φ

 1

σ1

(
ln

(
z

1− z

)
− µ1

)
︸ ︷︷ ︸

Equation 3.35



(3.38) Fp2(Z)(z) = Φ

Φ−1(z)− µ2

σ2︸ ︷︷ ︸
Equation 3.36


(3.39) fp1(Z)(z) =

1

z(1−z)
√

2πσ2
1

exp

[
− (ln( z

1−z )−µ1)
2

2σ2
1

]
(3.40) fp2(Z)(z) =

1
σ2

exp

[
σ2
2(Φ

−1(z))
2−(Φ−1(z)−µ2)

2

2σ2
2

]
This is a correction of an error in the text

Is this a typo? Shouldn’t it be psub2 on the LHS?

(3.43) ρD =
M2−M2

1

M1−M2
1

(3.47) pn = 1− e−λn

(3.51) P(DN = k|S) = e−λ(S)λ(S)k

k!

(3.53) fS(s) =
bae−bssa−1

Γ (α)

(3.54) P(DN = k) = Γ (a+k)
Γ (k+1)Γ (a)q

a
1 (1− q1)

k, q1 = b
b+1

(3.57) M1 = E(p(S)) = 1− qa1
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(3.58) var(p(S)) = 1− 2qa1 + qa2︸ ︷︷ ︸
M2

−M2
1

(3.60) ρD = ρ(IDn
, IDm

) =
qa2−q2a1
qa1 (1−qa1 )

(3.62) E(p(S)) = E(S) = a
b

(3.63) var(p(S)) = var(S) = a
b2

(3.64) ρD = 1
b−a

(3.66)

[
−ρD ρD
−1 p̄

] [
a
b

]
=

[
1
0

]
[

a
b

]
=

[
p̄

ρD(1−p̄)
1

ρD(1−p̄)

]
(3.67) E(S) = a

b

NE(S) = N a
b

E(N · S) = a
b/N

(3.68) var(S) = a
b2

N2var(S) = N2 a
b2

var(N · S) = a
(b/N)2

(3.70) fS1
(s|a1, b1) = 1

s
√

2πb21
exp

[
− (ln s−a1)

2

2b21

]
This is a correction to an error in the text.

(3.71) fS2(s|a2, b2) = a2

b2

(
s
b2

)a2−1

exp
[
−
(

s
b2

)a2
]

(3.76) fp(S)(y) =
fS(− ln(1−y))

1−y

(3.77) P(IDn |S) = 1− e−S

(3.78) pn(S) = pn(ω0 + ω1S)

(3.80) pn(S) = pn

 ω0︸︷︷︸
Idiosyncratic

+ ω1S︸︷︷︸
Systematic


(3.81) σ(pn(S)) = pn

√
ω2

1

a

(3.83) E(I{Xn≥1}I{Xm≥1}) = pnpm
(
ω2
0 + 2ω0ω1 + ω2

1E(S2)
)

(3.84) E(S2) = 1 + 1
a

(3.85) E(I{Xn≥1}I{Xm≥1}) = pnpm

(
1 +

ω2
1

a

)
(3.86) ρ(Dn,Dm) =

(
ω2

1

a

)(
pnpm√

pn(1−pn)
√

pm(1−pm)

)
(3.87) 0.05 = ρD = x p̄

(1−p̄)

(3.90) ρD =

√
ω2

1

a
p̄

(1−p̄) ≡
σ(p̄)
1−p̄

(3.95) σ(pn(S)) = pn

√
K∑

k=1

ω2
n,k

ak
This is a correction to an error in the text.

(3.96) ρ(IDn
, IDm

) =
E((I{Xn≥1}I{Xm≥1})−pnpm√

pn(1−pn)
√

pm(1−pm)
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(3.97) E(I{Xn≥1}I{Xm≥1}) = pnpm

(
1 +

K∑
k=1

ωn,kωm,k

ak

)
(3.99) ρ(IDn , IDm) =

(
K∑

k=1

ωn,kωm,k

ak

)(
pnpm√

pn(1−pn)
√

pm(1−pm)

)
Chapter 4

(4.3) var(yn) = a2 + b2

(4.5) Yn = a ·G+
√

1− a2︸ ︷︷ ︸
b

ϵn

(4.7) yn =
√
a ·G+

√
1− aϵn

(4.16) pn = Φ(Kn) Kn = Φ−1(pn)

(4.18) pn(G) = Φ
(

Φ−1(pn)−
√
ρG√

1−ρ

)
(4.22) ρ(IDn

, IDm
) = P(Dn∩Dm)−pnpm√

pnpm(1−pn)(1−pm)

(4.23) P(Dn ∩ Dm) = Φ
(
Φ−1(pn), Φ

−1(pm); ρ
)

(4.26) Ω−1
nm =

[
1

1−ρ2
−ρ

1−ρ2

−ρ
1−ρ2

1
1−ρ2

]
(4.27) xTΩ−1

nmx = u2−2ρuv+v2

1−ρ2

(4.30) ρ(IDn
, IDm

) =

P(Dn∩Dm)︷ ︸︸ ︷
Φ
(
Φ−1(pn), Φ

−1(pm); ρ
)
−pnpm√

pnpm(1−pn)(1−pm)

(4.31) ρ(IDn
, IDm

) =
Φ(Φ−1(p̄),Φ−1(p̄);ρ)−p̄2

p̄(1−p̄)

(4.36) P(DN = k|G) =
(
N
k

)
p(G)k(1− p(G))N−k

(4.40) Φ−1(x) =
Φ−1(p)−√

ρy√
1−ρ

(4.43) E(D̆N |G) = p(G)

(4.44) var(D̆N |G) = p(G)(1−p(G))
N

(4.48) ∂Φ(x)
∂x = 1√

2π
e−x2/2

(4.54) b′(x) =
√
1−ρ√
ρ

√
2π exp

[
(Φ−1(x))

2

2

]
(4.55) fD̆N

(x; p, ρ) =
√

1−ρ
ρ exp

(
(Φ−1(x))

2

2 − (
√
1−ρΦ−1(x)−Φ−1(p))

2

2ρ

)
(4.67) Y |X = x ∼ FTν+1

(
µY + ρ

σX
(x− µX),

ν+
(x−µx)(x−µY )

σX

ν+1

(
σY − ρ2

σ2
X

))
(4.68) ΛTν = 2FTν+1

(
−
√

(ν+a)(1−ρ)
1+ρ

)
(4.69) yn =

√
ν
W

(√
ρG+

√
1− ρϵn

)
(4.72) E

(
1
W

)
= 1

ν−2

(4.73) cov(yn, ym) = ρ
(

ν
ν−2

)
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