Interpretations of Interest Rates

- Required return, Discount rate, Opportunity cost
Required Return Decomposition

-r =7rr + 7+ DRP + LP + MP

- 'RF = Treal + T

Future / Present Value

- FV = PV(1+r)", continuous: FV = PVe™

- PV = %, continuous: PV = FVe ™

- Discount factor: DF = (1 4+ r)~" (= principal value
factor)

Non-Annual Compounding
- FV =PV (1+ =)™

-reg = (1+ %)™ —1 (EAR)

- Tcont = 11’1(1 + Teff)y Teff = @ = 1|

Rate Conversions (exam favourites)

-BEY — EAR: EAR = (1 + @)2 —1 (semi-annual)
- MMY ~ BEY x 35

days to mat.
Annuities & Perpetuities

- Ordinary annuity: PV = A M

- Annuity due: PVaye = PVora(l+7)

- Perpetuity: PV = %, Growing perpetuity:
pv=%¢4

Bond ]T?I;qicing & YTM Algebra

-P =YL, woey + e solve Y = YTM

J

2. Return Measures

. A B P=EAOr
- Holding-period: R = %

- Multi-period: Ror = [[;_, (14 R:) — 1

- Arithmetic: R = % > Ri; Geometric: Rg =
(TT(1 + R:))Y™ — 1; Harmonic: Ry = 2"1
&
- Inequality: Ry < Rg < R (volatile returns)
-IRR: Y, % = 0; Time-weighted: geometric link

of sub-period returns
- Real return: rreal =~
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3. Descriptive Statistics

g q . 2
Dispersion: range, s~,

1+7nom _ 1
1+

- Location: mean, median, mode

s, CV=s/Z
=) 3 =14
- Skew: g1 = 2(%31)3; Kurtosis: go = Z(z%
- Empirical rule (normal): 68-95-99.7 %  Chebyshev:

>1-— 1%2 within ko

- Critical |g1| > 2\@
- Downside deviation: SD of observations < B

€ J

skewed; |g2| > 24/2% leptokurtic

4. Probability Concepts & Counting

- P(AUB) = P(A) + P(B) — P(ANB), P(ANB) =
P(A[B)P(B)

- Total prob: P(A) = >, P(A|S;)P(S:); Bayes:
P(A|B) = P(B|A)P(A)

P(B)
- Expectation: F(X) =3 x;P(x;); Var(X) = E[(X —pu)?]
ol . 1

- Combinatorics: , P, = n

—mt2 7Y = F—ryt

,
.

5. Portfolio Mathematics

- E(Ry) = Y wiE(R:), o =3 Y wiw;Cov(Rs, R;)

- Beta: 8 = 700"(55’1%1”); CAPM: E(R;) = ry +
M

Bi(E(Rwm) —75)

2
- Min. ets): w* = _28=012
Min-var (2 assets): w* = T+eI—2013
Cov(R;,R; B(Rp)—R
- Corr: Pij = M, Safety-ﬁrst: SF = M
00 @
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6. Distributions

- Normal: z = “>£; Lognormal: In S ~ N(u,0?)

- Continuous compounding: St = Spe”T

- Monte-Carlo (stochastic model) vs Historical (resam-
pling); RNG pitfalls: serial correlation, seed bias

- Random walk: X; = X;_1 + & (unit root); AR(1):
Xi = ¢Xt—1 + e+, stationary if |¢| < 1

,
L

7. Sampling & Estimation
- CLT: X ~ N(u,0/+/n) for n > 30 SE: s/\/n

- Finite-pop correction: SEgpc = % R=in

n N-1
- CI (known 0): i:tz&p% unknown: replace with ¢, /2 qf
- Jackknife (leave-one-out), Bootstrap (resample B times)

8. Hypothesis Testing

-
.

=10, t=T0 (df=n-1)
2
X2 - (”22)52’ F = %

2

0 S
- Critical z: 1.645 (90%), 1.96 (95%), 2.576 (99%)
- p-value = smallest « s.t. reject Ho; Type I/II, power
=1-8

,
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9. Non-Parametric & Independence Tests

- Sign, Wilcoxon signed-rank (paired), Mann-Whitney U
(indep.), Kruskal-Wallis (k samples)

6> d?
n(n2—1)

- Spearman: rg =1 —

2
- Chi-square contingency: x> = Z%, Cramér’s

2
V= \/ n(z—l)

10. Simple Linear Regression

Yi=fo+AiXite, b=XD p -7 03X

- ANOVA: SST = SSR + SSE, R?> = SSR/SST, SEE
=VvVMSE

b;—B; L. -
SE(ﬁli)U , Prediction: Yp £ t,/25Fprea

g . _ Y(et—ei—1)?
- Durbin-Watson: DW = &=————~
e

-ty =
(~ 2 means no au-

tocorr.)
- Std. beta: Bsta = 61% (unit-free magnitude)

11. Duration

- Macaulay: Dy = W, Modified: Dmoa =
Dy

1+Y/m

- Convexity: C' = W, RBAP ~ —Dpoa AY +

0.5CAY?

- Decision tree: EV= Zpi CF; at each node, discount
back with risk-adj. rate

\

12. FinTech & Big Data

- 3Vs + veracity, value; ML: supervised, unsupervised,
reinforcement, deep

- Overfitting vs underfitting; train/validation/test split

- Alternative data sources; pipeline: ingest — clean —
feature — model

Tulga-Ochir Sugar personal cheat-sheet Quant (not

exhaustive)



