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Learning Module 1:

Capital Market Expectations, Part 1:
Framework and Macro Considerations

1. Aggregate Market Value of Equity:
VE = GDP, x SK x PE,

Where,
o GDP is a level of nominal GDP

o SKisthe share of profits in the
economy
o PE, is the P/E ratio.

2. Taylor Rule:

ir= Tneutral + e +0.5 % (?e' ? trend)+ 0.5

X (T[e - T[target)
Where,

i*=target nominal policy rate

eutral = real policy rate that would be
targeted if GDP growth were on trend &
inflation on target

VOLUME 1: ASSET ALLOCATION

T, Trarget = F€Spectively the expected and
target inflation rates
Y., Y wena= respectively the expected and
trend real GDP growth rates
By readjusting the above equation:
3. Realinflation adjusted target rate
i — Te = Tneutral T 0.5 x (?e - ?trend)"'

0.5 x (Tte_ T[target)

4. Net exports:
= Net Private Savings + Government

Surplus
(X=M) =(S-1) + (T-Q)

5. Government Surplus:

= Taxes - Government spending

Learning Module 2

Capital Market Expectations, Part 2:
Forecasting Asset Class Returns
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Expected Rate of Return On Equity
E(Re):
E (Re) ~ % + (% AE — %AS) + AP/E

Where,

o E (Re) = Expected rate of return on
equity

o D/P = Expected dividend yield

o %AS = Expected % change in number
of shares outstanding

Under Basic CAPM model

a) RP,= B;yRPy
b) Bim = Cov(R;, Ry)/of; = Pim; (Ui)

oM

Where,

RP; = [ER; — Rg] risk premium on ith
asset

RP,, = [ERy — Rg] risk premium on
market portfolio

B; m = ith asset sensitivity to market

portfolio = <280 = p,  (2L)
M M

o is standard deviation and p is correlation
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3. Expected Return using Singer-Terhaar
Model:

Model’s 1st component (full integration
assumption):

RP
4. RPiG = BiecuRPu = Picm Ui( GM)

oGM

Model’s 2nd component (completely
segmented market assumption):

S
5. RPS= 1xRP;y=1X o (%)

1
6. RP,= @RPf + (1— @)RP}

Current year’s NOI
7. Caprate=—— <77

Property value
where NOI = net operating Income

8. E(Rre) = Expected return on real estate

e Jong run (assuming constant growth
rate for NOI) is:

E(Rre) = Cap rate + NOI growth rate

e forafinite horizon (to reflect
expected rate of change in the cap
rate) is:

E(Rre) = Cap rate + NOI growth rate -
%A Cap rate

9. Implication of capital mobility:
E(%ASq4/c) = (rd —rf) + (Term? —
Term') + (Credit? — Creditf) +
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(Equity® — Equity?) + (Liquid? —
Liquidf)

10. 1; = a; + Xi=y BucFi + &

1; = return on ith asset

a; = constant intercept

B = asset’s sensitivity to kth factor
F,, = kth common factor return

& = error term

11. Variance on ith asset

= Giz = 21§1=125=1 Bim ﬁjn Pmn T viz

where,

Pmn = COvariance between the mth and
nth factor

v? = variance of ith asset return

12. Covariance between ith and jth

= 03 = 51:125:1 Bim ﬁjn Pmn

13. Current return
=R =Q0Q-MDr,+ AR,
where 1 may range from0to 1

14. var (r) = (%) var(R) > var(R)

15. ARCH Methodology
of = y+ acl,+ pni

Rearranging the above equation:
of = y+ (a+p)ot, + i —oiy)

Learning Module 3

Overview of Asset Allocation

1. Risky Asset Allocation
H—=Tr
o2

1
:W*:z[

Learning Module 4

Principles of Asset Allocation

1. Investor’s Utility for Asset Mix

U, = E(R,,) — 0.005102

2. Risk Parity

1
w; X Cov (1;,1p) = Eoﬁ

3. Marginal contribution to risk (MCTR;)

= (Beta of Asset Class i relative to
Portfolio) x (Portfolio Std. Dev.)

4. Absolute contribution to risk (ACTR;)
= Asset class weight; x MCTR;
5. Portfolio Std. Dev. (expected)

= Sum of ACTR = };? ACTR

6. % contribution to total Standard

Deviation
_ ACTR;
Portfolio Std.Dev

7. Ratio of excess return to MCTR
_ (Expected Return—Ry)
B MCTR
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8. Surplus Optimization
= Up™ = E(Rg ) — 0.005202(Rs 1)

Learning Module 5

Asset Allocation with Real-World
Constraints

Learning Module 1
Overview of Equity Portfolio
Management

Herfindahl-Hirschman Index (HHI) = ¥, w;?

i =t _ 1
Effective Number of Stocks = TR

Learning Module 2
Overview of Fixed-Income Portfolio
Management

1. Average Modified Duration
-y Mvj
AvgModDur = ¥/_, ModDur, (W)

where,
MV = market value of portfolio
MV; = market value of specific bond

2. Average Modified Convexity:

FORMULA SHEET
After-tax Portfolio Return
=fat = rpt(l-t)

Expected Equity Return (dividend income
+ Price Appreciation)

= fat = Pd rpt (1-ta) + Pa rpt (1-tee)

VOLUME 2: PORTFOLIO CONSTRUCTION

AvgConvexity = Zf:l Convexity; (%)

Effective Duration:

_ (PV)—=(PV +)
"~ 2 X ACurve x (PV,)

Effective Convexity:

Effective Convexity
_(PV =)+ (PV +) — 2(PV,)
~ (ACurve)? x (PV,)

Expected Returns:

E(R) = Coupon rate

+/— Rolldown Return

+/— Exp.AP due to investor view
of benchmark yield

+/—Exp. AP due to investor view
on yield spreads

+/- Exp. AP due to investor view of
currency value changes

where, pd & pa are proportion attributed
to dividend income & price appreciation
respectively.

Expected after tax standardization =

OAT
= opr(1+t)

Yield income (or Current yield)
_ Annual coupon payment

current bond price

Views of Yield Spreads

E(A in price based on investor view
of yields & yield volatility)

= [[MDx AYield]+% x Convexity X
(AYield)?
where, E = expected, MD = bond’s

modified duration, AYield = expected
change in yield.

Roll Down return
_ (Bond Pricegnq.—Bond Pricepeg.)

Bond Pricegeg.
Views of Currency Value Changes:

n
RDC = Zwi (1 + RFC,i)(l + RFX,i) - 1

=1
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Where,
Rpc & Ry are domestic and foreign
currency returns as a %.

Rrx = % change of the domestic currency
versus foreign currency.

Leverage Portfolio Return:

_ Portfolio Return

P Portfolio equity

_[rl x (Vg +Vg) — (Vg X 1B)]
= 7,

V,
=n+ V_g(rl_rB)

Leverage Futures Contracts:

Notional Value—Margin
Leveragerutures =

Margin

Repurchase Agreements:

Dollar Interset = Principal X
Repo Rate X (Days/360)

Rebate rate
Collateral earning rate - Security lending
rate

Immunized Portfolio Convexity

MacDur?+MacDur+Dispersion
(1+Cash flow yield)?

Asset Allocation to Alternative
Investments

Learning Module 3
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1. Capital Contribution in Year t:

Ci=RCt x (CC - PICy)

where
PIC = Paid-in Capital

2. Distributions

Dt = RD{[NAVt1 X (1 + G)]
NAV: = [NAVi1 X (1 + G)] + Ct - Dt

3. Distributions at Time t

= Rate of distribution at time t x [NAV x (1
+ Growth Rate)]

4. NAVattime 1

= prior NAV x (1 + Growth Rate) + Capital
Contribution - Distributions

Learning Module 4

An Overview of Private Wealth
Management

1. Human Capital

HCy =Y, extended model HC, =

AL (4t
N PG We-1(1+90)
t=1 +rp+y)t

2. Mortality Weighted NPV

= = — VN PGt)be
mNPVo = =}, )

3. Future Value Interest Factor

FVIF; = [1+R(1 —t)]”

4. After Tax Future Accumulation

FVIFqg
= (1+RT"-[1+R)—1]" X teg
=(1+R)"(1—tee) + teg

5. The Impact of Different Tax Rates,

Sources of Return, and Inflation

FVIFg
[1+Riyc(1—t)]"
+ (1 + Reaprra)" (X = teg) + teg

6. Income yield (payout)

_ total ongoing annual income

initial purchase price

Learning Module 5

Portfolio Management for
Institutional Investors

1. Relationship between Assets and
Liabilities

Assets (A) = liabilities (L) + equities (E)

AA=AL+ AE

+ TE=T6+F

» =20 -TF)
+ F=26E-TE-D




