Investment Brief Note

#312-1118 FKiF#l 2021011056

1 £8ith1iH Common Sense

o ERIHNAI: Investment Banking, Commercial Banking, Pension Fund, Mutual Fund, Hedge Fund, Private Equity
(B&#Y /1 iEZ5) , Venture Capital

o 2008&RFHfEHN: Mortgage-Backed Securities, Collateralized Debt Obligations, Credit Default Swap
o Asset Classes: Fixed Income (Money / Capital Market) + Equity + Derivatives

o Treasury bills, Certificates of Deposits (London InterBank Offered Rate), Commercial Paper, Bankers'
Acceptances, Eurodollars, Repo and Reverse Repo, Federal Funds, Exchange-Traded Funds (Asset
Management + Authorized Participants)

o (Inflation-Protected) Treasury Notes and Bonds (par=1000, semi-annual compounding), Federal Agency
Debt, International Bonds, Municipal Bonds, Corporate Bonds, Mortgage-Backed Securities

o Equity, Options (Call/Put), Futures

e Market: Primary Market + Secondary Market

o Private Placement, Initial Public Offering (underwriters + Securities and Exchange Commission + China
Securities Regulatory Commission / R[EIFEE, prospectus + road shows + bookbuilding), Seasoned
Equity Offering

o Limit Order Book: Limit-Buy, Limit-Sell, Stop-Buy, Stop-Loss
Electronic Communication Networks, NASDAQ, New York Stock Exchange (+ Arca), Sarbanes-Oxley Act

Broker / Dealer - Specialist (market maker)

. Equit . : . .
o Margin = S22, Margin Account, Maintenance Margin, Margin Call

Assets \ Liabilities & Equity

Shares $4,000 | | Margin Loan $2,000
Margin Deposit $0 | Account Equity  $2,000 |

Assets | Liabilities & Equity

Sale $3,000 | Short Position $3,000 1
Margin Deposit  $1,500 | Account Equity  $1,500 |

2 Capital Allocation

It is about speculation, not gambile...

1. Fisher Effect: i = r + E(m), actually: 1 + 7 = 111;

2. Exzpected Return E(r) = ) .p;r;,or EET) = YT

n

1/10



Variance 02 = Y. pi[ri — E(r)]? or: 6% = ﬁ o (ri—7)
Estimated Skewness = |( r- 3, IR = Sfhrisk, f/Aalk = {Kibrisk
Estimated Kurtosis = [(%)]4 — 3, IEUEE = {Kfdrisk

3. Value at Risk: &ZEMIERRESL, VaR(1%,normal) = Mean — 2.335SD

Expected Shortfall / CVaR: SEMNERFIRESZ /D

Fali B WA (Standard Nowol Pretnbution,
Gowssian DIBtRIAKION) = N o). ooy

=g
odf: $(2) 1 FIX), Z=¥A‘
?ﬂ‘qs‘L"%

Psr=99.17%

X

4. Normal Distribution: E(Geometric Avergage) = E(Arithmetic Average) — 3o°

« Effective Annualized Rates of Return, Annual Percentage Return
Holding Period Return (= Capital Gain + Dividend Yield)

Risk Premium
SD of excess return

« Sharp Ratio = , where Risk Premium = E(r) —rs

Sortino Ratio = fiskPremium ) ower Partial Standard Deviation: count only negative deviations

Utility Function = E(r) — %AOJ, (Mean-Variance Utility), is also denoted as Certainty Equivalent Rate, 7

and o in decimal

2.1 Markowitz
1. One Risky + Risk-Free

¢ Capital Allocation Line (Expected Return - SD) + Utility Function => Best Allocation

{ E(ry) = rp+ylE(r1) —ryl
Op = Yoi
E(ri)—r
— E(rp) = % “Op +Tf (CAL)
1
E(r)
CAL = Capital
Allocation
Line

Eir,) = 15%

r,=17% ¢~

o, =22%
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1
Mazy, U = E(rp) — §A0p2

E(ry) —r
N y* = L (best allocation)
Ao?

e Capital Market Line: CAL for market index + Risk-Free asset (short-term T-bill / money market fund)

2. Two Risky + Risk-Free

¢ Two Risky Assets

Efficient Frontier => Optimal Risky Portfolio => Capital Allocation

E(rrisky) - le(rl) —|—w2E(r2)
O-Eisky = w%U% + w%a% + 2wiws - CO’U(T‘l, 7"2)7

, where Cou(ry,r2) = p120109

(Ef ficient Frontier)
perfect hedge : p12 = —1, w1 = L, Wy = ., Orisky = 0
o1+ 09 o1+ 02

|Expected Return (%) |
A

|
0 2 4 6 8
Standard Deviation (%)

E T8 -
(FOC) Mazy, Srisky = M s.t. wi+wy=1
O risky
E(R1)o% — E(R2)Cov(Ry, Rs)

E(Rl)(f% -+ E(RQ)O'% — [E(Rl) + E(RQ)]CO’U(Rl, RQ)
wo = 1 — w1
E(T:isky) - Ty

(o)

solution : wq, =

— E(rp) = cop Ty (CAL)

*
risky
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Expected Return (%)

y
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164 CAL(P)
Indifference Curve 1
T E Opportunity,
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rg=>5% Optimal
4T | complete y= Elrp) — 1f
24 LPortfolio AG%
—
0 : A | ; >
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Standard Deviation (%)

¢ N Risky Assets: Markowitz Portfolio Optimization

p

E(rrisky) = ZwiE(m)
i=1
crfisky = ZZwiijov(m,rj)

i=1 j=1

L = w!'Sw, ¥ = Covariance Matriz

(FOC) MiNw O

zisky s.t. E(Trishy) Zwlrl R — Efficient Frontier

E 718 -
(FOC)  Mazy Svisky = M st. Y w=1 — CAL

O risky
Another Apporach :
1
Define: R, X, w, U=r,— 5‘40127
Then: R,= wlR, 012) =wlTw

1
(FOC) miny U = R, — EAU?’

1
— w = ZE_lR (best allocation)

¢ Detailed Analysis

Define:

. N
Average Variance ¢ = — E o?

=1
Average Covariance Cov = Z Z Cov(r;,r;)
( J=1,j# i=
Then, we would have:
1_ n—1
012, = iy, + Cov
n n

(firm specific risk) (systematic risk)

Risk pooling (long-term investment): increase overall risk, increase Sharpe ratio
Risk sharing: limit pool size, reduce overall risk, increase Sharpe ratio
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2.2 Index Model
1. Single Index Model
¢ Single Factor Model
r, = E(’I‘l) + B,m +€;
where E(m) =0, E(e;) =0
Characteristics :
1. a? = ﬁfafn + 02(ei)
2. Cov(ri,rj) = Cov(Bim + e;, Bym + ej) = ,Biﬂjafn
BiBjo2,
0i0;

4. Cov(ri,rm) = @'Ufn, Corr(ri,rm) = Bi

3. Corr(ri,rj) = = Corr(r, rm)xCorr(r;,rm)

Om

0
¢ Single-Index Model

E(R;) = o + Bi E(Ru)

(total Risk Premium) (nonmarket) (market)

Regression: R; = a; + BiRy + €;

Security Characteristic Line: R; = f(Ryy)
Ajusted Beta = %B + %xl

2. Treynor Black Process

an active portfolio (A) comprised of the n analyzed securities
+ the market index portfolio / passive portfolio (M), the (n+1)-th assets
E(Rp) = o, + By - E(Ru)

n+1 n+1

= (Z wia;) + (Z w;B;) - E(R)

oo = 512,0%\/[ + 02(61,) ,  Mazw Sp =
n+1 n+1

= (Z wiBi)? - oy + Z(W?UQ(&;))

— tracking error BA A 1A

¢ TB procedure

o initial position of each security in the active portfolio: 'w? = %

w?

o scale to summation 1: w; = E"—lwo
1= 1

o alpha of the active portfolio: g4 = Z?:l w;
residual variance of the active portfolio: o%(e4) = > i, w?o?(e;)

0 a4/o’(ea)

o initial position of the active portfolio: wy = B0,
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beta of the active portfolio: 84 = > ; w;B;
wh

o adjust the initial posistion in the active portfolio: wf4 = Tasnet
- A

the optimal risky portfolio: wy, = 1 — w’, w; = wjw;
risk premium of the optimal risky portfolio: E(R),) = (w}; + w%B4)E(Ry) + whoa
variance of the optimal risky portfolio: 0% = (w}; + w% B4)%02, + [who(e)]?

Sharp Ratio on the optimal risk portfolio: S2 = S%, + [-24<]2 ( = IR* = Y1 | [-2]?)

A
o(ea) o(ei)

» hedged security return= R; — B; Ry = a; + e;
 comparison: Index Model vs. Full-Covariance Matrix

0.08

0.07 1
~ 0.06 -
| 0.05 -
0.04
| 0.03 -

Index Model

iy

Full Covariance Model
' 0.02
0.01 4

0 T T T T T T T
006 0.07 008 009 0.1 011 012 013 0.14

Standard Deviation

2.3 CAPM
Market Portfolio (M'): EE% A& PR R X S HES A=
E(Ry) = E(ryy) — 7 = Ad’y.
Correspondingly, we generate the concept Capital Market Line
« Expected Return - Beta relationship: E(R;) = E(r;) —ry = B;(E(ry) —r) = BiE(Rn)
market return :
N
E(Ry) =) w;E(R;)
i=1

market port folio risk :
N N

o2 =wlSw = Z Z w;w;Cov(r;, ;)

i=1 j=1

N N
= E w;Cov(r;, E w;rj) =
i=1 =1

(Equilibrium Condition) : E(Ry) = Ac?,

M=

w; - Cov(r;,rayr) — risk contribution;
i=1

E(Ryr)

— E(R;) = ACou(R;, Ryy) = ———Cov(R;, Ry)
oM
Cov(R;, R
Define : B = M
oM
Therefore : E(R;) = B;E(Ry)
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¢ Security Market Line: E(T) = f(/B)

E(r)

SML

E(r,,)

E(r,) — r,=Slope of SML

e

2.4 APT and Factor Model

Single Factor Model : R; = E(R;) + BiF + e;
Single Index Model : R; = a; + B; Ry + e

APT: arbitrage if a; > 0

portfolio P: R; = a, + B,Ry, e, diversified away

1
wp: ]_—/B
—ﬂpp — ﬁz:wpﬁp‘i_wMﬁM:O
wyr —
1-5,
1
— azzwpapzﬁap
p

k
Multifactor Model : Ry = oy + Z BijFj + €
=1

k
— APT: E(R;) = ZBijE(RJF)
=1

Suppose k = 2, arbitrage pricing portfolio Q (portfolio A: E(R4) = Ba1RY + BasRE, if E(R4) # price(A), then
we can arbitrage by construting Q)

For $1 investment, invest:
B 41 to factor portfolio 1 (with return ;)
B 42 to factor portfolio 2 (with return )

1 — Ba1 — Bai to risk free asset (with return )
Port folio Q : E(TQ) = BAIE(TI) + 5A2E(T'2) + (1 — Ba1 — BAQTf)

=r¢+ BaE(r1) — ¢l + BasE(r2) — 7yl
¢ Fama-French Three-Factor Model
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Ry = ai + Bim Rt + BisupSM By + Bigmr HM Ly + e,
where SMB — firm size, HML — book_to_market

3 Frontier Topics
3.1 EMH

Cummulative Abnormal Return

 Weak Form: market trading data, technical analysis
Momentum: positive serial correlation and negative long-term serial correlation
+ Semi-Strong Form: all publicly available information, fundamental analysis
Dividend Ratio (D/P): mostly 1% ~ 10%, (+)
Earning Yield (E/P): P/E mostly 12 ~ 25
Bond Spread (B{KSFHITFRENIFIZE) : (+) with market risk premium
Fama-French Three Factor Model

« Strong Form: including private details, insider trading

3.2 Behavioral Finance

» Cognitive Bias / Heuristics I\X{RZE / B &ZUAK]
Availability bias FI{SHHRE: EIRAVEERTES (BREEFEARNRE. STRAE)
Representativeness {URILRZE: BINESR/KEK, [BEIJFXUT
Overconfidence ISEB(S: 3&5frequencyilis, FYEHREAE
Conservatism fR<FFE N : slow react to new information
 Behavioral Bias / Framing 17/0{RZ / #4830
Convex utility function
Prospect Theory (Loss Aversion)
Frame effect (refrence point matters, regret avoidance, mental accounting )
« Limit to Arbitrage BIRER
noise-trader risk, implementation cost, model risk, sentiment index

Other Brief Notes

1. Bond pricing: Invoice Price = Flat Price + Accrued Interest (in % of par)

2. Callable Bond: (an example)
Face value (par value): $1,000
Coupon rate: 6%
Coupon payment frequency: semi-annual
Maturity: 10 years
Call date: After 5 years
Call price: 105% of face value
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3. Determinants of bond saftey
Coverage ratios: earnings to fixed cost

Leverage ratios: debt-to-equity
Liquidity ratios: current asset to current liability

Profitability ratios

Cash flow-to-debt ratio

4. Default Bond: recovery rate, default yield spread

5. Interest Rate Uncertainty and Forward Rates

Forward Rate: future short rates implied from current yield curve
Expectation Hypothesis: fo = E(r3) (expected future short rate)
Liquidity premium: f,, — E(rn) > 0, and shall increase over maturity length

6. Synthetic forward loan

Initial Cash Flow In General
Buy a 1-year zero-coupon bond —952.38 —By(1)
Sell 1.0701 2-year zeros +890 x 1.0701 = 952.38 +By(2) X (1 + £)
0 0

The initial cash flow (at time 0) is zero. You pay $952.38, or in general By(1), for a zero
maturing in 1 year, and you receive $890, or in general By(2), for each zero you sell matur-
ing in 2 years. By selling 1.0701 of these bonds, you set your initial cash flow to zero.*

At time 1, the 1-year bond matures and you receive $1,000. At time 2, the 2-year
maturity zero-coupon bonds that you sold mature, and you have to pay 1.0701 X
$1,000 = $1,070.10. Your cash flow stream is shown in Figure 15.7, panel A. Notice
that you have created a “synthetic” forward loan: You effectively will borrow $1,000 a
year from now, and repay $1,070.10 a year later. The rate on this forward loan is there-
fore 7.01%, precisely equal to the forward rate for the second year.

In general, to construct the synthetic forward loan, you sell (1 + f;) 2-year zeros for
every l-year zero that you buy. This makes your initial cash flow zero because the prices of
the 1- and 2-year zeros differ by the factor (1 + f,); notice that

$1,000 $1,000 $1,000

hile By(2) = =
Ut yp Ml B = = Uy + )

Bu(l) =

A: Forward Rate =7.01%
$1,000

o
-
N

-$1,070.10

7. Economic Indicators: leading / coincident / lagging indicators

9/10



>

Leading indicators
. Average weekly hours of production workers (manufacturing) -'._ Labor
. Initial claims for unemployment insurance | Market
. Manufacturers’ new orders (consumer goods and materials industries)
. Fraction of companies reporting slower deliveries - gﬂgmy
. New orders for nondefense capital goods .
. New private housing units authorized by local building permits Housing Market
. Yield curve slope: 10-year Treasury minus federal funds rate n . .
. Stock prices, 500 common stocks - Klllgarll;lgil:al
. Money supply (M2) growth rate _
. Index of consumer expectations Survey
Coincident indicators

O WO NOWUL B WN =

m =

. Employees on nonagricultural payrolls
. Personal income less transfer payments
. Industrial production
. Manufacturing and trade sales
Lagging indicators 35iF7F& / stock
. Average duration of unemployment
. Ratio of trade inventories to sales
. Change in index of labor cost per unit of output
. Average prime rate charged by banks
. Commercial and industrial loans outstanding
. Ratio of consumer installment credit outstanding to personal income
. Change in consumer price index for services

B W N =

n

N O R W N =

Industry Analysis: cyclical / defensive industries (FHfEESTI)
Sensitivity to the Business Cycle:
sensitivity to sales (necessities vs discretionary goods)

operating leverage: the split between fixed and variable costs (higher leverage, more sensitive), Degree of
Percentage change in Profits 1+ Fixed costs
Percentage change in Sales profits

financial leverage: the use of borrowing (higher interest rate, higher sensitivity)
ST RILL BIFICAPMARBIRZREL 4R
Sector Rotation: FlittFA94T)lbased on business cycle fY investment strategy
inflation rate 1 = P/E Ratio | (lowers P and boost nomial E)

Operating Leverage: DOL =
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