Introduction to Finance (25 Spring)

Lecture1. Overview and Basic Concepts
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financial assets: A EIZFEAFE~WER, bR REN G

A& % financial assets, ARRAXLEH 2 EHINGEHRZRKIR Ereal assets,

Balance Sheet of U.S. Households
‘¥ Wr %

Assets 7%? $ Billion % Total  Liabllities and Net Worth $ Billion % Total
Real assets Liabllities
Real estate $ 28816 23.5%  Mortgages %lﬁ $ 10,437 8.5%
Consumer durables iﬁ%ﬁfm&? 5411 4.4 Consumer credit 3,865 3.2
Other 628 0.5 Bank and other loans 1,207 1.0
Total real assets $ 34,855 28.4%  Other 219 0.2
Total liabilities $ 15727 12.8%

Financial assets

Deposits and money market shares $ 12,442 10.1%

Life insurance reserves 1,647 1.3

Pension reserves 26,069 21.3

Corporate equity 18,106 14.8

Equity In noncorporate business 13,044 10.6

Mutual fund shares /7, =P 8,764 7.1

Debt securities % 6,210 5.1

Other 1521 1.2 '.‘/?7;.?'

Total financial assets $ 87,802 71.6 Net worth 106,929 87.2
Total $122,657 100.0% $122,657 100.0%

L Frnenaind faets > Pead Aaets
Ar-BiEreal assets + financial assets, ffREEliabilities, —&MRFE FA=net worth,
XKEERUEY, EERENEAEDERESRATZH,

s34
Aggregate Wealth

@ When we aggregate over all balance sheets (households, firms, etc.),
these claims cancel out, leaving only real assets as the net worth of the
economy.

@ These financial securities, which are financial assets of households, are
liabilities of the issuers of the securities. For example, a bond that you
treat as an asset because it gives you a claim on interest income and
repayment of principal from Ford is a liability of Ford, which is
obligated to make these payments. Your asset is Ford’s liability.

Assets $ Billion

Domestic net worth
$22,642

estate 32539
tand Intellectual property 9,350
2,741

5411
$72,683

durables

NFERMS, HEEMIsitnEAggregate Wealth, XEX&itHreal assetsf A= itHE
financial assets, XERA— ABfinancial assets ESEFi MW B —MNALRSHE N AT
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REXE, NMizRitHreal assets,
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The Players in Financial System
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The Flow of Funds
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Surplus Units (Hé’:’h)./, AL :21%‘/ evomnowsc—fim -8,

o Example: a household that is saviné‘ a portion of its current income for
retirement, or a firm with profits in excess of its need for new investment
spending.

Deficit Units (f:7:05): &5 HARE4AR

o Example: a household that borrows from bank to buy a house, or a firm
that needs to finance a major expansion.

XKEIRMT ERMIZIZPNEAFER, FRHOA. EBIANABETEERS, MERBHA
MRBRHKRFTH, BRABAREREATE, BEEEMANERERM SRS ESS
TFEH. BERZCHERRATIERES L, ERTEWRESFSERITRE, MmiElERA
N2 EFRREEERTE, BTEIRAERA, EXRFHEREIE/MAP M.

SRR EIERT. G, R, SREESARANAEEE, HIEAGERMNES, K
53, BREEARITIPO%E, MFEmMAPNTIS, HAGRFIRE, total assetsH100%R7IE, H
liability KEE B 1§1590%,

ETMHIZHEBRESE. PRET. BIFESI .

Lecture2. Allocating Resource Over Time

SHMBENTFHERSINNENEELEFEN, BINEER—MAEEHESMET R
EENNEFRE, BEENERERIE,
A& Zimpatientdy, BEFEHT, FLFR—MRALL0ES. FIRKFEESHMEKLELFIR
EM. —KEEHdemand curve, t2Hsupply curve, ZEMRXLEIEFIZER, FHW B,
demandi&%, [FElttdemandthZkha %, FIFRIES, WMRIMERN, supplytEZ, supplyrisk
A%, FIFZRER.
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How is Interest Rate Determined? ) redx
?«rw\g 1o f-o- .«’é\:t ik
= \\%,"F,f«iﬁx
The value of money originates from the fact that: | Eﬁ’;i‘f,"_.‘;‘d
@ Money can be converted into physical capital for producii(_)n
@ Money is the medium of exchange for transactions b}"’?‘éﬂm
’ ¢ 68 %%

@ Money can be converted into consumption P XL v

Interest rates are determined by the interaction of the surplus (% 4%)
and the deficit (757) units in the market, which reflects all these types
of time values.

@ surplus unit is the fund supplier,
o deficit unit is the fund demander,

o interest rate represents the time value of fund in the equilibrium

().

compounding: FV = PV x (1+1i)?, XMARHBRTEF]

Future value:

FMAEMARNETIH —IREHIARRNEMEHNENRXR, FVn=PV0x*(1+14)", FVn
EEnFEMfuture value, MPVOZRHBINMN{E. FLREXMANIENTAT LA E SZRYE
ERREENNE, REAXMARANAURARKIRKN—REESINNERSZ L. BEF
AR EARY R (L BRI — P ETiElsh £, FRA1TREMSHIRRAIXT b cashflow Y BAE 5.

How much do I have to invest today to have FV,, in the future?

Suppose you want to have $1,000 one year from now and then $2,000
in two years. If the interest rate is 10% per year, how much would you
have to put into an account today in order to satisfy your requirement?

Vo gy 1
(A4 " (L4

PV =

o discounting money back to the present_» AL, (20)
° (Hl—l),, is known as discount factor, it represents the present value FIGURE 4.4
of $1 at an interest rate of i for n periods. Present Value
e?, discont -fu‘te\' _ ?, . . ?:o?v:mple Cash
Py R AT A

\I]/
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XENITEEEE R T RFIGET RMinterest rate, ECERERFFIERNERIIE T present
valuefl @=L E.

Annuity and Perpetuity:



FEARA—MIENIERCME, MRBZKVEEPVORYIE, NIIEEIIBRLITIIE Fi
B, PVOREYrIMcashflow, F—XARELX2—MNEHZEN, WEEHRM. FEitkaLL
HBWHPY = C/ix (1 - yp)e KEAFERRE—EMNTER, EHESZEEETERL
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FAESHRMEIB T UKRES N A ERRAE — MAREEB N EEEE,

APR (EEB#E): TZEREMNBERTEMER=AFZE « 12XMi+E S XS

EFF (BREFE): EFF = 1+ 428y _ 1, XEPAmKEREEMperiod AR E

“m

APR (SFHESLEE) :
o B APR 2 12%, FR—F(IHFIERAEH 12%, FEREF.
o WNERRIZE 1000 JT, —FEAIFIRE:

1000 x 12% = 120 JT
o FFL, APRE 12%.
EFF (BRERIE)
o DEERENML: BLFIBEBREHN R, FFEE 12%.,
o SEMFIER: 12 = 1%,
o [ERBHEFREATRITE:

12%
12

12
EFF:(1+ ) —1=(1+0.01)2-1

EFF =1.01"2 —1 = 0.1268 = 12.68%
o FALA, BRERIE (EFF) 2 12.68%.

Nominal interest rate (8 XFIFE) . REEYM B KEIIIFRE R T AR T L
Real interest rate (SCRRFUZE) . ZEYNMBLERKFINBIFERRNTY, “ENXAE:
1+ nominal = (1 + real) * (1 + ), HArE@EEKE,

Lecture3. Asset Classes

Money Market:
EEWMmHZPNEEAMTSD, EPFECSHREENEXRNGS. RiltEE %X
RS RINEETET.

The Money Market: Example
b (shirt-term goy bond)

o Treasury bills: Short-term debt of government
o Certificates of deposit({f5Kill-): Time deposit with a bank
o Commercial paper (5[l ZE#%): Short-term, unsecured debt of a

'3 7o 247 2, ¢ ) £ - =
company {Z RIEH nﬂ%?,%ié&?ﬂ,fﬁ‘i* A TP
o Bankers’ Acceptances (4R177& 501 2%): An order to a bank by a
bank’s customer to pay a sum of money on a future date

f#% o Repos (repurchase agreement) and reverses (5] i F153 5] i 1
#7%4  1%): Short-term loan backed by government securities.

o Federal funds(i:F 5 4): Very short-term loans between banks.
The Federal Funds Rate is set by Federal Reserve. #4IZiels 1544

o LIBOR({EFH[ENIHF{EF]2): an interest-rate average calculated
from estimates submitted by the leading banks in London. Each
bank estimates what it would be charged were it to borrow from
other banks.

RITASCEREIAIRTARBAES, RITWEGEREY), WEESHEAMLER, &l
SHEFABWLE, MBRITNERARFEATELRERA. BWHNZHPEEF KRG RHIES
EL5E—7, FEARERKERSENNEEEL

T-Bills: AKF—FRIGS, KX, ZRHHRERR, Runltsd, FLOXRBRIK, TA
mEt, HENSRBIBEMERN. Bc bidFnc bidmFHEZRK, HAnc bidie/NER, HER&
b, EEAFRZEEEFERFK, cbid@AER, HABEMF. BUFEERMGZFHIAY
RERABNMRZIKER, RNHEE (RFIER) RIS, KBGTEERE ASKRE
LEBYFIFRIRER 5755



Example of Treasury Auction Price Setting
?V:T\’%,l;; E42RIwE L Rl

Consider the auction of $52 billion of T-Bills

" = 72\
Ontersie Bidviel TS\ Govepwerd HIX sy
98 Non-Comp 98 @ Stop-out yield is the level at which
|4 . .
o, 3000 105% | 3098 the desired amount can be issued.
’ 4000 1.10% 7098
over | | 4s00 115% 11598 @ All bids below this yield are
0, | 4
5000 1.17% L 16598 aCCepted.
5200 1.18% 21798
5400 119% " 27198 @ Bids at the stop-out are prorated:
e B i
1-217'9{ 6200 1.22% | 45098 ?)ﬁg;'ﬂ/ Share = 2" ~"77° _ 537¢q,
R 6540 1.23% | 51638 T 6,740
m
7000  125% 65378 @ All bids above this yield are
7100 1.26% | 72478 reiccted
7200 127% | 79678 J .
4 . o . . .
7300 128% | 86978 @ T-Bill is issued with yield of 1.24%.
7500 1.29% 94478

8000 1.30% 102478 ﬁﬁ'ﬁl\mhp\’%*}%’b
e e —

B Borderf LRI TGS, BRWRIHEZGELL, FiE ABRBXERRENFERIRE
Wi, (ER: T-BillsErEHARss, A~=Bcouponfs£l)

T-BillsBYYizs :

1. The Discount Yield Method: F—%360 K NEEH#HITITHE,

DiscountYield = F?;P *%EqJFV%H&Hj{%#E’\JE@L —REEH, MPEHN, MEk
HHRHEHRE

2. The Investment Yield Method: 5 EiRA XM —REMETFT RKEFHE360ITE, mMA
3650r3661#1TitE. InvestmentYield = £ ‘;;P * 365}’\2366

Capital Market:
KHEINES~=m (1-30 year) , REAGHIE, —MREBEFFEMH—RAE,

g +4
T
C Face Value
R
= (1+7) (1+7)
—
Present value of coupons Present value of face value

7]
@ Pgp: Price of the bond Pesr ¥ ik

o C;: Interest or coupon payments

o T: Number of periods to maturity
@ r: Semi-annual discount rate or the semi-annual yield to maturity

ANRIREAELMEITM AT, Ematurity dateBd 8] TS EIFINEI YA E, REZERA
EHTI, XPNARNBRAGHFRIKEN A RMEZ R 2LLIMN_ERE AR ERIHTI,
Interest rateftREIBEFIZE, High yieldXRIBERAHFZ EHNRALFREE
Finding Yields
VBT SY 153 0bef, A TTE-c0b
] o 74,

o First find the semiannual yield by solving

Tro ER Tee T3 T T+S

125 125 125 125 125 10125
9983.0664 =
\/ [ SIS A B L TR SR CR R

@ The solution is r = 0.012795 = 1.2795%

@ Double this to get the annual yield, which is 2.559%
N ——

@ Once issued, bonds trade on secondary markets

@ Face value and coupon payments remain fixed over time, so as prices
fluctuate, so do yields (inverse relationship)

XLt ’high yieldsfBV A%, @I AR EFLE LK HERZ Hinterest rate(r),
XME—REBEIENFFR, FHFLL2MEFFZE,

high yieldsBI MR ZBERZ, BiEtime value, inflation, credit risk, liquidity, taxes&, —H%
FEREEKN SN EES, B5REAKE™ S8R S PRI K.

Equities & Derivatives:

RINARFIEN, NMiZzERAMZERYE,

BRI BB ETERRUEMINE NN K AZ ERIAF

BEUIAN: BIFEBEERRUEMNENEE ZRRERINF



MNFREE, INERR, MYFEITERR, BHNESIHRITH
HAGERUANR 57, HRAE—MIEMNBELASENMERZHIEL,

Comparison: Options and Futures

Option Futures
@ Right, but not obligation, to @ Obliged to make or take
buy or sell delivery
@ Option is exercised only o Long (short) position must
when it is profitable buy (sell) at the futures price
@ Options must be purchased o Futures contracts are entered

into without cost

Lecture4. Trading, Margin and Short Sale

I RBIMARITERSEN? —EHmHZHRITRE, FALHARE, HEEREBSNIUSE
Bo IPORIEBEIWE—REALAREHRE, XEZHVEKEENE, SEEINEARRES
BIRBGIEIPOLLES, HEGFHEATRE,

1996 FEHER T A IRIZE 10% K EFFKIERE, 2010FEA FEZE T BAM=HHl, 20025
ZABEQF | AFIMEREERZARTT, XFBHERRTNARAEF,

IPORYBY (BB —F, RESINATERN, BERHAR, REERE, XEXRANEEHG
FE, investment bankingfi SRSHEFFEMIPORE, MR SEEZTHEZEEEEHET,
WEFHIA T HEIRZ, Brokered markets@H S FIERMEXKE18, MDealer MarketE@F
W R, ERHAARZTFHEIRMER,

Bid and Ask Prices

@ Two posted prices: best bid and best ask
@ Bid: highest price at which someone is willing to buy (GEJ5 /1)
o Ask: lowest price at which someone is willing to sell (25 R /1)

E | BAF LA TR AR R Z5T
o Direct search: Buyers and sellers seek each other directly ¢ bXample ’d —PEFvIE RS
o Brokered markets: Brokers (24 \) search out buyers and Bid Ask B E; ‘ST‘
sellers NS g2 /00, B T AAPL 15233 15236 g ’

> primary market is one example.

@ Bid-ask spread: $0.03 is the profit for making a market in a
security CKRZMH) ey - pid Dooler 4TPARAT
) R A’igg sgls:f f;:g«;’a%
4R 63k - ZAT RIS
F#2%E AT Dnler A5, Bid-ask
spread L0k,
REMESRMN (Best Bid)HIRIEHISES RN (Best Ask) ZiEl—EFEME, TURSHES
MRATFRIBHEZLNE, XZBEhAM. M7 LEEMHE, MISEHENER, X
AEZR, BEIXMHAFEREZARBREAZZMMNNRN ATELLENES, LLENE
BRI MR TR %, EFRMAFRIEN, HMESRXZEEMMER, i1 HRX

TR X M bid-ask spread,

o Dealer markets: Dealers (32 5 ) have inventories of assets from
which they buy and sell\'fﬂf 7 : AE TTREN, Spdhsgrinte

o Auction markets: Traders converge at one place to trade (FAFH

FHRE, id=ask T 5 REK 2D, f‘f‘"““‘ﬁ‘ff _
Lo iR, SR EABHARD 1T R
&ju,%&—ws:.pﬁmmf‘ﬁimEuiq@u,a«m
L BeEdvEachRY smREiE FEE, FERANHRE TRAITSE
(Limit Orders) , EN4AHSTEHINR, KENBIBHEENIZIIE, SEBHIARRNE,
IBESMEAIF): AT, BIRRC AR EMEEZREME, R ESRE

ARo



Buying on Margin: Example
Balance Sheets
Margin requirements

o Investor balance sheet (before purchase)

@ Margin: proportion of the purchase price contributed by the Assefs ‘ Llablhtl.es and Equity
investor; the remainder is borrowed from the broker Cash $6,000 ‘ Equity $6,000
@ Note: Assets = Liabilities + Equity

o Two types of margin requirements:
S

HREHE (1 Bis SryfaTEeARER . .
1 Initial margin (applies when purchase is made, usually 50%) o Investors decides to purchase 100 shares at a price $100 per share
2 Maintenance margin (applies subsequently, sensitive to price o After purchase
movements) Z%5:6F 3“%ﬂ‘%gjﬁﬁﬂ% Assets | Liabilities and Equity
If price drops too far, margin requirement is violated, and investor Shares $10,000 Loan $4,000

gets a margin call GEZILRIES). Equity $6,000

MAFEE—ENERXR, MESRZEESRS M, XBREBHRIEEHIE. RIBEAFARK
&, Assets (3&r*) =Liabiliies (faf&) + Equity (RIFHRFRRE), ELEINITIiFSassets
B 1%910000, fafHRA4000, IIFH=RYSEFI6000,

LB UNRAG N T Bk, MassetsBVZE~HL, B

RliabilitesHASKZT, HltequityBlZl, bR ERNSfLRIESIREE,

M= FEUERZRNG, AVEE—EENRE, REMA, FHRENETHRZEHE
L. (BRRE. ERE. B XEFEERE. KLEVI)

o Example
» Investor has $6,000 4 S§e AR 1B
» Shorts 100 shares at $100 each ?}‘Yzﬁhﬁ @ Margin: ratio of net worth to value of shares owed
o Investor balance sheet (before short sale) @ Suppose initial margin is 60% and r:aclzzifagrlﬁimargm is 50%
Assets | Liabilities and Equity Jiitial i — quity _ 6000 R
Cash $6,000 | Equity $6,000 Values of shared owed 10000
o Investor balance sheet (after short sale) @ Note: initial margin requirement is (exactly) satisfied
Assets ‘ Liabilities and Equity @ Can the price rise to $110 without a margin call? 4o ,4% jao /};ﬁ,
Cash $16,000 | Shares owed $10,000 @ Value of shares owed rises and net worth falls: ’“D""g’\ﬁ“;ﬁ::'jﬁs
Equity $6,000 Assets | Liabilities and Equity N0, [ 3R o0

o Note: Shares owed are a liability #stokL3[Z $200, ADAEAT §oowo

Cash $16,000 ‘ Shares owed $11,000 43555 4225 4™
ABPAE P B booo, X 1% H4000

Equity $5,000 e A
5000

@ Margin falls to 71555 = 45%. this would trigger a margin call

ItBtAssets@ HIlE I E, —36000, #HRFHEC000, BERM=T2E, HET 1008,

NELMA, FEEMERFE16000, XEF100002KE100RZHIEHAT, 6000 2K F
A=, HERERMN EKEI110, HBTHEERANIM1008GRE, M{E11000, EUHEHERRZE
{X /95000,

Lecture5. Stock Market Indexes

price weighted index: DJIATEIREfIES

EHHNNEMES TRDRNENENFE, TRpE VLT

value weighted index: S&P500F7& 5003541

BN EERBHERITEN, BN ZtEmgNEamE, FERRFREN, 8Rk1T
BNBRE 2 EHERITEHIIMNETE, BERUTRAELETFEIR LairiEEinsg.
2.Value Weighted Indexes

@ Suppose prices change to: ABC: $51/share, XYZ: $35/share
o New market caps:

@ ABC: $50/share, 5 billion shares outstanding &b Joom
o XYZ: $38/share, 500 million shares outstanding 51x5+35x%x0.5=272.5bn
o First, find f/otal market capitalization: o New VWI: s
oon
FOEME 50 x 5+ 38 x 0.5 = 269bn VWi = 5o = 101.30
S—————

. . . @ What is the percentage change in the index?
@ Second, normalize to get convenient starting value:

101.33 — 100
HfEr C oy, = 2000 — g0 =0013=13%

=100
stenderdize 2.69bn

o Note: indexes can move in opposite directions

RER5El:

Ebanini S lRER R NIEE, BERHENE, X¥TFValue Weighted IndexesfE&B L
1, RATERE—IEE, B3 FPrice Weighted Indexes=itBE LK, ERNXiMisHE
RIERNEETEIYEITEN, ATEIERE, NMiZKE— "2 8DFEELEEERE, 25
HIESE A BRERN NN EEADE, MEXIDIEARF,



Stock Splits and Price Weighted Indexes
o Price weighted indexes must be adjusted (why?) \/
o Example: ABC: $50/share, XYZ: $38/share,

o ABC Splits 2-for-1

25+38

PWI = =315

o Without adjustment, the index would fall to 31.5
o To maintain at 44, adjust denominator; solve

A-T5H0.43858 25438
K$IBPWIRE p M
to get D =1.4318 ey clevominator, TYAFIEEIK

@ This becomes the new denominator after the split.

Lecture6. Funds

HTFMNARZENRAZAEEUZ T, REEAS, THEERE, TARAEEFENE
ZEE, EENAABRBEESMHARES,

HFBEE:

BRAN—MIE, SHUUSESRAFRRS, TRAXRZAERRS, SEATUEE], SXE
BRENEH (NAV), HAHFESNAKREESZHRANIE, WHEESSMNARES
MNEE R LR,

HARES:

EERRERESHPRS, MARSEERATRS, MEEE, XZHFALRMURE, B
BRGH, EENBERGFAP TR, E_AH LENERA—EFTEE=NE, FER
NFEN

ETF:
URZZNEATUGRE—FBHEESE, EENNIMRAE, HEEMVISEBEESESRE
AEERBEHEHE. (RNNETEEASIANKENETFNNNRKRE, #MEBEHESZH
ETFIRER, IMEIES, INENUSENETFSE, MREIRERS, #MsEHHNg)
HIL=EMWXFETENT: ARRESRE LMY, RE—44HE, VNRSGHME5E
SREBRTH, EURRERZAERRS,; HSARESE AT, WEIFNTERN, X
SARNERE—%, BEZESE, KERZXESERRZEHT, ETFUBE LTS
M—km7, BINTES, ERLLEIERE, FBYtERWFEEINIH],

o Calculation:
Market value of assets - Liabilities
Shares Outstanding

Net Asset Value =

o Example: Consider a mutual fund that manages a portfolio of
securities worth $ 120 million. Suppose that the fund owes $4
million to its investment advisors and another $1 million to rent,
wages due and other expenses. The fund has 5 million shares

outstanding KE —545
Net Asset Value = g5 _ $23
o For the given day, the mutual funds shares will be traded at $23 She A + o) AL 44—
AE: per share. BNRZEFBE A GRNERURELRI T
NAV = AssetValuefliabﬂities
sharesoutstanding

FoHEEEENRSHEER TS, BERESZIENEREE, AMTESWEFEHE

. HARBEASEFEENTE, BREMNRSMHLERE, BARTLGRFBEEESEZN
BENAV—E, EZMLUREINEER, MABERERIKRNAZEZEE, BNER. BF
MEPERE, HEESURERE, ARERENAGAREHAEES, RRMTEREN.

PERAKRZLLERK, XEESHLEHR/)N, MEEEELHKE, BANERRETHKED
HEET, HEESFTBHNZHER, OEESEER (LWESZENRARNER, UF
BEFAHI) . HER HERITATL2FENBRHTE) . HERSHE. Fl/MkEE
(LBEETR1TH). PERAENENERHERAE, TEAEREIRERZ.

Lecture8. Historical Returns on Risky Portfolio

Nominal interest rate (R XFIZ): FEEMMBELEEKEIMNIIFIRRTHRNEN



Real interest rate (SERRFIE) : ZEMMBEEEAKSINBIFRHRITN, —ENXRZE:
1+ nominal = (1 + real) * (1 + ), HPrEBEERKZE(CPI).

Total Real Return Indexes

January 1802 — December 2015

$10000000, 1g40cks: 67/ Real

$1,029,045

$1,000.000, '1;|||s. STOCKS Voad

s
o

$100 000, {Gold:
$10 000, {

$1000, {

E’\Jy—I?ﬁ'J—'z.—EE'—T—T, HORZKHAER, ,\EEG%BT%'J'K’EJ\_“‘ KR F—o
risk premium (RPEEM) : riskpremium = E(assets) — rf, BHEITREHKRMTEZ 98

Tk zexcess return,
CPI GH&Z&EWMIEED :

Inflation Rate and CPI

o A consumer price index (71§ %4 Y11 #5%%) measures changes
in the price level of a weighted average market basket of
consumer goods and services purchased by households.

SREtpAYEAZ- B B
market basket of period ¢ TR

100
market basket of base year x
S wHAXEHIA
@ The percentage change in a CPI is used as a measure of inflation.

CPIl, =

CPI,,, — CPI,

T, —
t+1 CPI,

Lecture9. Introduction to Portfolio Choice

REHIILEEE Brisk averse (RIPERTE) Y, FATRTLUEE A RECRIAIIG HEE W HF
— M RZEMENEENE )’E%th

MERE: U=E(r) - 5« Axo?, HPARKRKZENRREIZE, KEBRIEEELHBEXK

RER, FItA>0, OAZJUJEIEI?EE’JTU'%O BN 1—REFRE(r)-o 24 Kz B L E R KA

—EBIRFERENTERE: o’ =Var(X) = E[(X —p)Y =i (xi — pu)? * pi.

Var(X) = E(X?) — [E(X)]?, E(X?) =4 ) xi’* pi

WMRFE—risk free rate, FFEXNFIFR Tt-billsHY A R EE S5 VL E mAVA K

WEMERIE, LBIHrisk free rate HIRATEFMUNEEZE (certainty equivalent)
TEFL:

MREEEMBNREZNTERTERHE, MTXRRENKREENS, TERHLE

M ERY (RIEEBIEREMR), HFXEBFHNRAENS, TEFHLER T,

Indifference Curves (A = 15)

i u= FUR-3A6*
Indifference Curves (A = 4)

20% 1 ] L*
] AERIBK
8% & ét 4
2% E 14% 1 —u=1
3
18% ° 12% —Uu=5
16% o« —U=9
; —u- g 10% A
E 14% . u=1 -] —_U=13
2 129 —u-s § e
& 2% _’///_/ —ule a ® Bills
% o
E o —u=13 w 6% ] ® Equities
g 8% ® Bills 4% A
Il 0% J ® Equities o
4% 2%
o0 0% - - : : : |
0% 0% 2% 4% 6% 8% 10% 12% 14%
0% 2% 4% 6% 8% 10% 12% 14%
Standard Deviation Standard Deviation

Lecture10. Constructing Portfolios



—risk freefl—riskyBVERF=#H1THEE, NI RMLERRAS?

-
] % ‘mc-:ﬁﬁ&-’r ; ,
Suppose there are only two assets, 1 and 2 PRRARITY ?

@ Asset returns are random variables r; and r»

o Expected returns: E(r;) and E(rp)

o Standard deviations: ¢} and o,

@ Covariance 07,

o Portfolio weights wy and wy

@ If r;, is the portfolio return (also a random variable): what
determines E(r,) and 0,?

FHAER W, BEENEMRENARE, MFEFHENAE, WEERALQHES:

op? = wl?c1? + w2%652?% + 2wlw2012

MNB—NE=HE ZHH—risk-free asset, —risky asset, Mlop = w202, E{FHESHE
]

o .
1 Return: ge=4gép
> Let r, denote the return on the portfolio C

@ Suppose there are only two available assets: E(re) = (1=y)ry +YE(rp)
» one risk-free asset, return It =rr+ )’(Ef;p) —17)
> one risky asse t/-p ortfolio P, return r,, expected return ——-E)E(r 4 » Recall: E(r,) — ry is called the risk-premium of the asset P
standard deviation G 2 Risk: Rt viskfree g FFE B i

© The two assets can be combined to form a portfolio C » Recall that since the covariance between the risk-free asset and the

o Portfolio weights wy and wy, where wi +wy =1 risky asset is zero, the portfolio risk equals the weight of the risky

o Letw, = y (weight in risky asset), sow; =1 —y asset times the standard deviation of the risky asset

TTUL mAAFaBEARE T Euq)-rf = Y(Eup)-rf) S i
b =Y+ € v
N L e v R, Ao B

Sharpe Value (EELLE):.

§ = tekremin - Bl | gMERGHE—NREETH, RRIEEERNRKG TR
£ V1IN

Capital Allocation Line (GAF=EiE4%) :

I F—N A= Brisk freefy, F— N @riskyfVIER, HITEE(rc) = rf + y(E(rp) — rf) ¥
Sharpe Valuet i AN Zfg, Bl Loc=yop, VB E(rc) = rf + Soc AULIRATEI LURHIHZR
B

Capital Allocation Line

EUP)—Y‘F U’ 6£0||]

&1 ” - r6cC*
s ar“‘,ﬁﬁ)ﬁ%h" L) = I"F £
16% - — Fﬂzq : CEKNEY t_tr ) [ EUP)’YE Ht—Lh 1<)
14% rb+ €cx P ! .
] P Optimal ch

Yo BIERE, v
—CAL

e Wl > A EHET fHERA
; ’ ) 23

Q
X

8%

Expected Return

6%

yeoot, B short AR % rf agess (18 vf
L/ 3 ‘kﬂﬂ,} dominale | 3 5

4% A

2% A

0%

0% 5% 10% 15% 20% 25%
Standard Deviation

AEIEL NS — RS REXEE~HE— X ZE A S UAR R GIEE HRRE A
2o y>1HIBHRAER Lrisk-free I F)ZRRAEFRALHF E Arisky portfolio.

MRAILEFRBIE, CALEZAEBLLER, MRILER, ERERAEXTFHNE, Hiigi
N LGB,

CAL+Utility function:

ECALMVER FBESMARE, BIrER N ANSRMNERE. ERAEE v LIERF
ACALELERLRTIS. (CALEEER, FHARUENMBREHLE, 528787
ERAE)



Optimal Choice
o Optimal choice depends on preferences

o Example: Suppose
L, 2
U=E(r)— EAO-

and A =4

o If ry = 5%, E(rp) = 13%, and 6, = 20%, what is the optimal
allocation?

o Substitute: J Ualgeral rys
U=E(r.)—207
= (1=y)ry +yE(rpy) = 2(y0p)*
=0.05(1 —y) +0.13y — 2(0.20y)?
=0.05+0.08y —0.08y>

Lecture11. Optimal Risky Portfolios

WNRFENEE mIEEBRrisky assets, NiZIMRESECE?
risk: TIZXEE (market risk) . RENFERIXEE (firm specific risk)

Portfolio of two risky assets

o Consider 2 risky assets: D and E

244 / Unique Risk e Example: bond portfolio, equity portfolio A5
Z i o Statistical Properties: E(rz),E(r.), 0y, O, G;\'——\IL
WK HF, Risky assets are combined to form portfolio P

] 2

Market Risk o Portfolio weights w, and w, (sum to 1)

o Letw,=x,so0wy=1—x
n

n

Portfolio of two risky assets: Example Portfolio opportunity set

Statistical properties av( X, ‘{)— 7 Z s La- -xO0G-Y)
e Set-up: oxy= EL"(’%{;— KW“’J&
Expected Return (o) 34T 24 §riskjasets ¢ The setof E (rp) and
E(rg) = 8%,04 = 12% A 5T E- s 815K 0, combinations that
E(re) = 13%, 0, = 20% %y can be obtained by

pde =0.30 5 varying x is called the
L. portfolio opportunity
o Portfolio risk: set (BEEH G T174E)

o What does the
portfolio opportunity
set look like?

/ 0',? = (1-x)%07+x*6% +2x(1 —x) 0y,

0, =0.5x0.122+0.5%0.22+2 x 0.5 X 0.5 X 0y,
o wvidie
o Covariance is Oz, = Pg.0640, = 0.3 x 0.12 X 0.2 = 0.0072

0'3 =0.0036+0.01+0.0036 = 0.0172

»

T T T
0 2 4 6 8 10 12 14 16 18 20
Op =V 0.0172=0.1311=13.11% Standard Deviation (%)

—EFE, *H?&%?&%?Tﬂ\ﬁ%f‘?ulﬁ’\ﬁ&%ﬂﬁi R, FTEREXRINTERES. LITE
E T A Y S L EBRES0%, B AR b, FTAIUEEI—EE(r)-offhsk, X
MERAAGHRII TS,
EXNMATE LE—MIENASHRINAFEDAS, FAFHERSAAIFE SHXR, B
RN SRR BASHEEMINEEEE . BN UAIMXMAS THHRB L E P —
Abonds.—J, mXEENEMR, FtREERSRIEBE—1bond,
—&HEEE LF AN THE7, HA EFE 9 Sdominate THE5y, Ftb EFEo1E
szgﬁ%li_ﬁ, PR g S Z f81IBI ],
WRFEUBTBIIN—"risk free asset, MERRFLEEMMXPLE=HMERIMAL, AR B
NEBEENBELRES ZH8Y], T SIERRLE ESharpeB&ANIE R, LHMEREEEN
AFFAEER, 2ZEMENRZERENREXFEL L, MIXREFRHILSEE—3EER
TR B XA ZEMrisk free KM HEET 1K,



Optimal Choice
p Ea) J
w1 — effidestfroctier
» X0 P (Firiskg asets)

@ When only two risky assets are available, investors will choose a
point on the upward-sloping segment of the portfolio opportunity
set [why?] 375 Aominate THIA , RFE T L5

o This is called the efficient frontier (FRH I BRIV

@ Optimal choice will depend on preferences

@ What happens when, in addition to the risky assets, a risk—friez’%

. X e S roe Val TS .
asset is avallable?/7 Aﬁ]z)aiﬁ%é’ Ve %if(fgwgﬁ‘,iﬂ’r’x s AR

e £ LAgzdy oy asets f-*'%j\ visk—‘fle? assets, rige-free
’i&f;bs‘&é 5 g%;ﬂj‘-mk RN EHE Fmax Fhvisky assets
2l | T wehkERE R RER VI (3%

" . E))

Lecture12. Markowitz Portfolio Selection Model

Different Rates (4% to lend, 5% to borrow)

No Borrowing 13% 1
12% - fp‘lf‘ﬁ > V?Sk—f“e ageets
11% - fheadhy > T ——
14% -
o 0, =
- g 10% - Al g bunwsiigs)
12% - e 2 99 ' G
P 5 9% . prfolivsets
%)
£ 10% t // 8% - v c =
& s 5 1R TG FDIAY B par-feraint)
e / %y‘el;{& A 8 7%- L
8 % .
] / LD w o 6%4 .
L] e B
w \ 5%
s 4%A
0 T T T 1
2% . . . . . ) . - 0 0
0% 5% 10% 15% 20% 25% 0% % 10% 15% 20%

Standard Deviation Standard Deviation

= FFFHEIE R T Bportfolioit$®, MR R BF N risky assetsBVIER, MEMLE EBIZ#HTIR
¥, IRFILERNRHENREITI AL, Z2ENREREEZFLE ENKERAS,; NRMER
MZEEFrisk free rate, MDEEI&%. & LITE. Yk
Multiple Risky Assets:
portfoliofVHIEE R A Z1TEN, EEHITNENMNEIR, MportfolioRy X e EF FAREFESRE
()
o, = Z ZwiWiGiJ Wn

i=1j=1 \)\NTZW 7&!’-"4:5%

s

HITITRENAEEL

3 F == mBrisky assets¢E, CALFIDBIRICEFEIERN, RiFrisk freefFETER
RESEFRETIA L, RRFAN—FEHL&EEdominate ERFMEMNKRAS. WFET
AR, MWERASREXNMEICE—TEN, RAIRIBXAZHNARRIEEARELL
Brisk_freeFrisky assetsiEo

Portfolio Opportunity Set Changes in the risk-free rate

TB| R ris-free 1S poR 0k ARG FEYTIR)

11 /-'f/EI?J?’} #) ﬂgﬁﬁﬁzﬁﬁ
Efficient Frontier v L
1 |
13
o Global 04 'O
— | Minimuin e . .
; \Jlml\‘f Individual Assets N 12
£ 111 Portfolic g
e ’ En
i T 10
“ 9 Minimum )
‘ Variance
Frontier
8 ? b} 8 (Y
—

L _J- 9 ' -
2 % 5 10 il

15
Standard Deviation (%)

R/ Drisk freeZZ = EHER RSB NI S AR EAETINYI R, O ERFERS, ERAA
&% fEportfolio sets EAREIRY 50

Markowitz Model: S M&EEE=IEZFMEREMrisky portfolio,

XAMRIGTFIEAE, EHERE. BRFf rates @, EMIFREHESBX MER W RTTE
M, BERAMNEZIXFNEREHATUGEENNE,

15
Standard Deviation (%)

Lecture13. Index Models



EF—TRBELAGZE, F—MEXRESRRR— SRR~ 5m, BMIREAGHIXRA
REIEINBATREFRMR, XRHETMHERBEEFEH.
P25 7 B RBEAMAERPE, BEFUmRIETE B risk free rateFI T R

Index Model

HrpurtX

A

> constant
o The simplest index moflel hay'the structure; g3

ot index /) *%Kli‘ﬁjf‘d ﬂ ﬁ
o+ BiRn +e;
\o GYRFERR AR

@ ¢; is a random variable reflecting firm-specific risk

R;

o f3; reflects sensitivity to factors that affect all securities (this may

be large, small or even negative)
’ — Gy RLERR
» Airlines, construction have high betas TR Bl

» Utilities, gold have low/negative betas

O §FFERAEY
R; = a; + BiRn, + €; .
~ — ~~
5 liATC RS EE [ER BRSSOk R e s R e (A B (R4 JCiE i R < BEATLR A i 5l

FEENIREL:

RINERBZEIWmER, B RES TRLH R @R ;

RmAKRNEHINEHN R, B—EREESEEUTNPOH R EE;

aiftRHNZ 2B T REHHAR@AE R FENEURRIEE
BINERNEBEMIZKMBIREXIER, BilARKSHIAMIERKEKENEEIZY;
eiNRMNZRE LB, b EERT 6,

RNEFENXER S HAE)ITF0. HNTTLUAN QB ZEMEEIRIZ, cov(ei, ej) =0, cov(ei,
Rm) =0, RESHHNHEERR0. XWTFEA—TATMS, aiflBipyERA] LuET Lt
JAkt, FASNZFEARMALITESL.

MTFei = Ri — (ai + BiRm) , Tl IAILAERAEITEEREITeilNGE o%i , FRSEATRAILIS T
KB, oi® = Bi*o*m + o’ei o XPANZHRIZ TE(ei)=0o EIXTFHTNFARETBSFEIME
KBS 75 E/IEITE,

o An unbiased estimator of the variance 6% (e;) of the residuals is

w2 ms tE Jreit . Tus RAT
i 358 A TeA Tt S2(e,~) - 1 Z e% Fay s
T-2

=1

o This is the sum of squared deviations from the mean (¢; —m)?,
divided by the degrees of freedom 7'—2

e Why T —2? Because at least 3 observations are required
o This gives us an estimate of firm-specific risk

MRENNNRENEHTHEE, WIREAER 0 (ep)FRBTF = (02(el) + d?(e2)+. .. +02(en))
i, MEITRMEFINES, KRAGHTRNXHET, BRRANKLAZELE
%o

Lecture14. Capital Asset Pricing Model(CAPM)

CAPMIERYLG I T K FNEIIRAVIEIC KB, HEMarkowitZiZEIM—XIERE, ERZEATSIL
EEHBoptimal risky portfolioBfti E44H T E(r)S5RRIL X Ro

HAEE: B(r) = 250 thE(P)RMARIBEDMISHIALE, INRE()HIEMHENE, Af]
WEMERMNER=EE, FLEPO=TRE, #ME(MN=LHA, XTEEHEET.
RIEMarkowitziEit, B PMRREMRSZEIRAHASMErisk free assetsHVAE, ETED
ZNAET, RAHCALZRCML,

CAPMIZE!:

BRITENRNEHAENEM, oim = wloil+... twnoin, XHEHasset it A X LR
MaRwicim, Fittasset i MHFHIIMEGELR Lo , F3IE, asset iMHHUESLEE
Sl IREERMANRIE, ARSERKESEATETRIQSLHOEN =8, DR
FHRTENRE




Eim= v (R, Em)
© VLR, verprWRaTT WiPe) @ Recall that

@ Variance of Market Portfolio: = W80yt W2 i+t Whdin E(rm) =wiE(r1) + ...+ waE(rn)

non n @ Hence
2

0, = Z ZW,‘WJ‘G,'J‘ = ZW,‘

i=1j=1 =1 j=1

n

Mo i:ZlWiGim v  E(rn) = rp = wi(E(r1) = 17) + . wa(E(r) — 17)

CAPM: Key idea formally uy premiom - ek

i ’s contribution to risk premium = i ’s contribution to risk variance . .
THIBEFAR, - AARERRSH ) The Security Market Line

wEC)—ry) _wiow  OP7T T b, xerwan g = 1% prisy
E(rm)—r; o2 E() .
Hence N SR )
> _SML
\/E( i) = e+ 2 ‘/) — 1) 7 thams

ri)=1rf 6/% 'm i /'///, Wg@ﬁ;‘zﬁiﬂi%

Define the beta of asset i as A RRE T : —4afsme:RE
©oon
.

So ELri)=rf - risk peniu ( %E) . f

Elmmy—rf = modet rise prerinm LF4G)

\/ E(r;) = rr + Bi(E(rm) — 17) b1 B

SIS TIHE(ri) = rf + Bi(E(rm) — rf) BT LU FIHE(r)-BEVIES IR, RIEFEEE
FBi, E(ri) Bl LUKRH—MNEFIRIE LIIE S TL, EMRIIEE=EL LS, WRREMS
BE, MREIRMA, RNES&MEERalpha, EIBEFUEGEED . BEUKEER R I

B, RIBERHHMRY, ZERMalphalliZiFEEF0.

IEHERFICAPMIRERI B IEZ RE, EPEEN—RBIEHERFCAPMIEE 7 X FRIVE
X2—H8.

Lecture 15. Arbitrage Pricing Theory(APT)

ER: aILIMEBE—NMERAS, HEERHEE N0, EEUFERENER. (BEFEAIR)
Returns: Individual Securities

Recall the index model
pi=vi-rf
/)
Ri= 0+ PiRm+ei _ 2 =tm-vf

which can also be written
J‘LI rf+oc,-+[3,-(\r’nl—rf)+e,-

\/ .
Take expectations cess vetiin ).> FaR A
yi-briz pi tm- Bifrm

E(ri) =rp+ 0+ Bi(E(rm) —rf) ricEitgF+ €l

Define F = r,, — E(r,), so E(F) = 0. Then
BALAAL
Wk = E(r)) 4 BiF +e

APT Theory:
RIBIEEIREL, Ri=ai+BiRm+ei, XEARHMRMEBENE, ESHETHEREZEFH

B =yt 6 BilECm) =17) | gy F=m-E(rm), E(F)=0, BLRATAIAGH
=E(ri)BiF+el, WF—RRSMEIFIIRARE, oi=0, EUBAVEr=E(r)+BiF. ELH
Tgtheie: MEHMEAASPEIAR, WEAR—H, TUMEEERIEEL

Bp = Bg =>E(rp) = E(rq)

E(rp)—rf _ E@Q)—rf
Bp pQ

WU ERNEEMNARIZEERN, BNl Ushortt/NFSBI—if1, longkKFSH—ifl, longfy
HETEE-BE Ldominate Z—1MAE, ERFHBTHEESMIEIR,

CAPM5SAPTHIX % :

APTEXt Fwell diversified A& ZAE ERILUER, MCAPMEXNFMRERAR, APTHEARE
ETRIICAPMRIR, BRZEBEERAIRN LHT . (LAPTZHHIHRIB=1)

Lecture16. Value of a Bond



¥ F—zero coupon bond, Hlamyrl LRI FSRHTITR: P = 45 BEXMEH
FERTFHEWE, RATRGRSEHEEIHRMK,
Rz AABterm premium, BMEHEENFERKIANGSMMINEKRRIGN—EB DU,

Value of a Coupon Bond

o Consider a bond with coupon rate ¢ and matures in 7 years
» For now, let’s assume the timing is at issuance or on a coupon date.

@ The price of the bond P (per $ 100 face value) is
c/2 c/2 1+c¢/2
(I+y/2)0 - (+y/22 0 (14+y/2)"

@ When y = ¢, the bond trades at par (P = 100)

» y < c means the bond trades at a premium (P > 100) P21
» y > c means the bond trades at a discount (P < 100) §/71i]

P/100 =

c: EEFE, BFFHSREETEIERNcoupon;

y: HEAlER, HLUHMEmINGRFHNERKES;

P: MmiziNtg, LEAIRHAIHIIRES TR ZGFNNE,

y<cHYEHZE, PRGN LI EARTHIATEARITINVE, tFsEREZNE, EItkP>100
TReEN, MIAZBREEWE, REHEMNE; y>cHREE,

clean price:

HIFE—RGS, MRENNE T —MIEH, GEETREBL/LTAAAT—XRIE,
BAME—MTEHBISKXEMRBE, HFEEMNEF T —HBsFE (WRHFE). E
&, Clean Price fleiBXE 2 “RIFE LR, RIR— M FEXERMITF 2N, HER
EHi7nS5E G AN,

dirty price:

MRMFREMNEBZENE—REZ#HES, ERMMITEAINZHYXEEEEBBERT M
BHE., ATAF, EXEBXEMNEINFIS“#E”ER, FRLILIRMIRMNETE Clean Price
EBMEXTANITHE, GEERAEEM (Dirty Price)

Dirty Price = Clean Price + Accrued Interest (FZitFIE)

EIitFIR: AI=C x4, HRCE F—RcoupontyfE, Nt L—XRcouponZiNSHIHHEA, D
= HHicouponXfHEAHARE. EHE—MUEERPIHE, E—EFR=HA30X—MA, 360
RX—E#HTIHR, X/\MAEEEIERN,

RAEGEHIBITERT+2, TreasuuriesMET+1, MAHFiasettiementfIEHRZEENERARS
iR,

Putting It All together

3 Discount the coupons and principal using the yield

B 2.25 2.25 102.25
- 20 20 A 20
o Let’s value the VZ 4.5% 8/10/2033 bond step-by-step. If we buy (1400808 fw (14 205031+ (1 20508)23+ 15
the bond today (Jan. 18, 2022) at a yield of 3.03%. What is the . . N
price? P =116.240022 oAl in price (%4i)

This is the all-in price , what you pay to purchase the bonds.
1 The settlement date of the trade is Jan. 20.

> Settlement is when we pay the price and receive the bonds.

» Corporate bonds settle T + 2, Treasuries settle T+ 1. Remember 4 Calculate accrued _i;lterest and subtract to find the clean price.
to account for weekends and holidays! AL
(%.M; v Y 3 Rt 180 —20
FoR IR Feonpon day A1=225(=5=) =2.00
2 Time to next coupon on February 10: 20/180 =0.1111.
» 10 days left in Jan. (under 30/360), 10 days in Feb. P jean = 116.240022 — 2.00 = 114.240022

VZAEM&ESRIcoupon rateg4.5%, S¥FELFE—R, FItE2.25%, y=3.03%, KANE—
MNA30K, —F360KMEWITREFZE, FEitbelUFHPE, XENFIRANE180KEN
— N1, EJcoupon rateflinterest rate#B X FAFFN—PEHEAFITITERN, RIEEN,
A ERYZE R Rdirty price, 7T Rtclean price, EERBEAl, HFLRE160KH R
coupon rate, ElIXEIRZE2,

RIBEN AN, MENEHE, mZEEFRIES, BRAEFBREHREWEyieldsBRIKR~
on, HIRBGEWFIERIRS, BlyiEKR, LWERSEHEK, Hitprice=PE(RK,



DV01: ép = —DVO01 * 6y, EAApfFKprice change, MAyftRyield change, X/M&EKRM
T EEN TR T RISURE

TSR 2B 555

callable bonds (AIMEEIRZ) 1 RITA (A7) BILGERHEEAL L[ HER
convertible bonds (AI#%#f555) : AT AU GRSEHNALENKRE

puttable bonds (FJ[EISER%F) : F5HIRFE & A LIGINF] EERHERFIL D]
floating rate bonds (F&pFIZE{EZ5) © coupon rate @I Z M,

Foreign Bonds, Eurobonds...

Lecture17. The Term Structure of Interest Rates

Weanhzk: ARIBIPRAYESTS W R BIHh L E

The Yield Curve under Certainty Short Rates versus Spot Rates
3 = .
o Certainty: investors already know the path of future interest rates (wit=(3n)’ utve) R gigeq
@ Suppose you want to invest for 2 years: . 1 . 2 . 3 4 Year
Bond | Years to Maturity | Yield Price TThTS%  C n-701% ° 1,-9025% ° r,=11.06% " short Rate in Each Year

A 1 5% | $952.38(= $1000/1.05)

B 2 6% | $890(= $1000/(1.06)%)
o Strategy 1: Buy and hold a 2-year zero B

— ﬁﬁ}g‘ﬁ]ﬁgﬁﬁ Current Spot Rates

(Yields to Maturity)
o Strategy 2: Rollover a series of 1-year bonds: Buy a 1-year zero, for Various Maturities

and reinvest proceeds in another 1-year zero

_ _ =5% R
- %’%’M’ﬁ,Wﬁ‘%xi qf\a LY , 1-Year Investment
o Equilibrium requires that both strategies provide the same return. . Y,=6% ) 2-Year Investment
? 2| (St 2
Why . \LZ?J (stetesya § shotgy2) ¥:=7% 3-Year Investment
> Otherwise: excess demand for some bonds, excess supply of
others, leading prices to change . V,=8% 4-Year Investment

> This is true for any horizon

gL, ERFN—FHRGENRHENZSERERFENGRRE—H (R EcertaintylV1E
ME), BUHKRXANTUFEFENMELENRT. 1+42)>=1+71)(1+7r2) , XHAF
y2:2 BRI, rflr25 5 RS EMAFERIRERAFIZE,

FNTRILUE SGERRFIZR . 1+ fn = % , ILHAF N E XMERIELEFRIEE X
H 2 EE FIE 1% BYFIZE (forecast of a future short rate),

HTRARSEETHEN, KREEFE—{risk premiumRERH b 135E EKENERS
XNMENMRITZ 7 mah et

MRFEHEGNPKPEGRZ BHIERE, WARANTTHDERSERBEENESIRE, X
RELF=RINK,

Lecture18. Equity Valuation

hRE: SERNGEF, FEFARNERARNFAEEFREMGER, XMFRUAE
EITHNREHMEIISMESRIEE, XMERTUEELARNKENE, LAIUEEEZE
MmN REE,

hEE. SRNTHNSREEFE—FZ2HNENE, KRNI BENEEHIHIE, B
F ] LU EI A BB =,

REAERNUENDLARHEAER, B(r) = ZCUEPD POFTy 3+ 8 RBRElR,
FICAPMIZEEY I+ E HIERWAF 2 NI AR U R BV BEWNEE,

HF—PMREMS, HEEAfundamental value, EMNEFEHE(SKEERENE, T
BT, SFCAPMITEHK=14%, BFAL = ZEI0U V01348 vo, VOFtE
fundamental value.

o The fundamental value of a security is the price at which its
expected return equals its market capitalization rate

o Sometimes called the intrinsic value (JNFEHME)

o Example: B = 1.25, E(r;) = 12% and ry = 4%

o Then

k=rr+B(E(rm) —rf) =4+1.25(8) = 14%

o If E(P) = $52 and E(D;) = $4, what’s the fundamental value
Vo?

E(r) = Vo _ 14,

PGS | < vederpri R

P 57\%17‘“\"—“?
S0 Vo = $49.12 %57
o If Py = $48, the security is underpriced



BRGNS HEM R A= MR {EFfundamental valuef9i&7=, HELsptREIEIRGEE(NAT
MRS URKET (HHESURATLLEIS R CAPMBIITEAREH) -
Dividend Discount Model (B&FIMLINIEEY)

o By definition

k= Di+P—Vy
==
SO { - price 5 divided
y, = DitP SAEBERE Soifpy — v, then:
3t BEYS
. . . . Fuit P D, D, V2
o While D is quite predictable, P; is not Vo=

1+k T (14k)? * (1+k)?
@ But suppose P; = V| (future fundamental value)
o Then © Reasoning in this way we get an infinite series

> $ERAA svident jf‘ﬂ
Vo= 2L V1 B b, Dy " HfH
I+k  1+k Vo= T TR T sap
o But by definition AL ‘
v, = D)+ P> o But this is even harder to estimate! @ it .x,;am.,
1+k vate

fRigP1=V1, P2=V2.. LUSEHE, RILAIMRHV0 = 57 + gh+ - oy BATATLURIS
RE R UGN ER KRBT KN Dn = D1(1 + g)n !, FLLIBIVOR{NED1, k, gEXR,
BNENXz = 172, EIFABFLHFIRMAREIEV0 = e ENRERAINEIIRE
hfYfundamental valueBYiHEHE R

kS XBHIHERNKE, BHCAPMARKRLEMN, XNMEARNREEREETHZ2H, H
R IR IR, giIE X EREBMERKE, VOEﬁzEé'ﬁuE'\qundamental value, DDM#&
BIEk<gHIBHEM 2K, XREAANESBT A, MERLEE, k<gRRBRFIEKEXTF
MiIPAARNE, FIHEEREREK, XMEBEETFIELS.

VOfEfafundamental value, EMERNZ&RMIERESHFIEL ENIZEENNE, HItbA]
A, RERENL. BETHASEE. REEKEETRBLESRNES. (Vo= 2
)

DDMIR Bt B A R FF TR 1 BB 22,

Multistage DDM Model:

@ Recall that the current fundamental value is

D, D D D D
Vo= b o b e oy

1+k  (14k)?%  (14+k)3  (Q+k)* (Q+k)5T
o The fundamental value in period 3 is therefore
@ Suppose: Dy =Dy =D3 =0, and Dy = $2 D4 Ds
o Thereafter dividend growth g = 5% ,&ﬂ‘ﬁf’f J 1 +k (1+k)2
o Required rate of return (market capitalization rate) k = 12% ° So
o What’s the fundamental value V? Vsi.2 = D4 4 Ds 4
o First find the fundamental value V3 using constant growth DDM (I+k)3  (1+k)*  (1+k)5 7
o Then apply the dividend discount model e And
Vo= DLy D2 D5 Vs
O Tk (k2 (11k)3 T (1+k)?
@ Since we have constant dividend growth after year 3:
- D.

’{ﬂmlh;\ V= ¥

g k—g
e So

D, D, Ds Dy
Vo= —— + +
O7 T4k T (+k2 T (1+k)3 T (1+k)3(k—g)

o IfD; =D, =D3=0,D4 =$2, g =5%, and k = 12%, then

Vo= 2 = $20.34

07 (112)3(0.07) 7
— | ST e
VO 1+k + (1+k)2 + (1+k)3 + 1+k3 b *J%l— | L\_t) ﬁhutE%DE,JD4;:F§ ﬂzé)

AT LABBR VO, V3 = 2, MD1=D2=D3=0, ELLAILIKHVORIME,

Price Earnings Ratios:

MRABTNEFIZET, BANED 22— FHREBFHE 1;3 RERRE, Z—EHN
fERBERILH, BIKEBERRD, EILD1 = (1-b)E1; Po= 22, HiTEXROEAL
alIFI A RS EEAYE, g=ROE *b




@ No reinvestment:

D, E 5
Po=t="Ll__ -~ _4
T Tk T 125%

IHE
@ g =ROE x rl;
@ constant growth rate of dividends, earnings and equity (asset)

per Share ($)

@ Reinvest 60% Earnings
2ot

@ a higher retention ratio (reinvestment) entails a higher growth rate
at the cost of lowering current dividend J FE PRI

-pb Netwirth=N ¢ $35pEF%SK o m SRR §=15% x 60% = 9%
~— | Period ¢t | Earning E; Dividend D; Equity N; Year _‘?E%’@\é A&SA5 7)
1 NR NR(1—D) N(1+Rb) Bt E\(1-b)=5%x40% =2
Figure 18.1 Dividend growth for two earnings reinvest-
2 | NR(1+Rb) | NR(1—b)(1+Rb) | N(1+Rb)? T e S ’ . E(1-b)
3 Py=—"——>=51.14

where N is the equity in period 0, R is ROE constant over time

gNRreinvestMEIRZ, MATRKMERIEEZE,

Po' = L1 + PVGO, ItBPVGORKRRIFLZE ZHRITIE REBHRAVEIIMI TR, XF—LRM
A ORIRBNAQE, HARFMSSLRABNMELLATHFNIEELEE, RILEZEARN
R DRGKEE,

P/E =122, HRE, BARRBUSRNEMNENERNZ VELEREIHE WIRHERE
AT EHEIECR), WAREFEHRSER.

Lecture19. Option Strategies and Put-Call Parity

Options:

“aholderLA—MEE B = Lstrike priceTE R EIHHE R ENH ZFIR Z BN =0
EKIANAIFEENR MR ENMIEEZ=AIE], BERHANNZE LUFE N8 2= ~=HIRF,
ETVHANE] LURRITTIN, MEKVAINR AR ZHHERITTIN R TINBIEHERR R 2 9 SEEHAMNY,
RIERFRITIBIBHER R 2 9 ER{EHAY

BikHAMN:

W Rstrike price@X, BREMNIMEEST, HINZEERCHIE, MST<=XHIHEEZFRITIN, LT
payoffz20, ST>XHYEf{Zpayoff@ST-Xo

Payoff & Profit: X = 50,C = 10 Payoff & Profit to Writer
Wwriter 9 hider
Bw)taR
5071 10 \0 Share Price S,

407

U360,
PN
Profit

307

-307

Y 20 40 0 80 100 40
Share Price S

-507

BEEHAN:

WNRstrike price@X, REMIEEST, HINZERCHIE, WNRST<XENENITN, LEBTHARGF
BEAULUSTINEWE—R, FEIIZISEE, BREX-STEINHE. NRST>=XAIENFIT
™, LEBTHARRIERR.

Payoff & Profit: X =50,P =10 Payoff & Profit to Writer

¥ wyi e 6—% P'fﬁt = V’U#

50 10}
. - 50 30 100
407 pet opfien SRR LFR 0 %%ﬁz@%ﬁt 5 Share Price Sg
30] -101
Profif xﬁﬁl ﬁjé‘ﬂ ?5%

20

Share Price Sy

Covered Call (Hti#rEHKEAR)



M ERGERIEIR R 1TEKHAN, LEERHUNRARMN 3K, MWAITEKEASGRFIRL , LAY
Sf:sa

S7 <50 | S7 > 50
Call Payoff 0 X—-Sr

Stock Payoff St St
Total Payoff St X

R, , HRZEMMEIRT Strike PriceBIBTH&, IFFEKEIIN,
Hpayoff@0, HREZEMEE T Strike PriceBIBt{&E, I FEBiKEINEpayoff@X-ST, MEKRE
HITESHESO, RITEKIANMKIEEC, ALtProfit= Payoff - So + C, EFRSOMMATFC,
BRI HEF

Profit and Payoff: Covered Call

n¥dg
@” ;@Eg”m%m
0

Payoff

-407

Protective Put ({RiP&EXHAIN)

Sr<X | Sr>X
Put Payoff | X —S7 0
Stock Payoff St St

LA E A FEI LB B, AT A TFIRARIZIE ff, | [otalPayoll | X St ], Mz
MM EFERAANEEER, EtbProfit=Payoff-S0-P,

Profit and Payoff: Protective Put

807]

607]
Profit

40]

“+6 60 80 100
Share Price Sy

RIB—NEN, SNRFHNEFWcashflow—E, MEMEMASHI—E,
Straddle Strategy:

B EE—MA1EFE—Texpire dateRIEKEANMBEREIN, E&TFENRNEAIEE
£, BERAMEZLABIER.

Sr<X | Sr>X
Buy Call Payoff 0 St—X

Buy Put Payoff | X — St 0
Total Payoff X—-S7 | St—X

Payoff of Straddle

X-P-C

x| ﬂ@ E&Z}' Payoff
P’)\ ) Profit
I/

0 s,
X

-P+0)

Spread Strategy.
spread: ZEE—MEIRAEHENMETZMEEIZEZIBVEAN, E—HRERITTNH AR,
Bull Spread: EAN—TRENBIEKANM LT — MRS BB KN



ST<X; | Xo>8r>X, [ ST>X»

Buy Call (K}) Payoft 0 St—X1 Sr—X
Short Call (K,) Payoff 0 0 X, — St
Total Payoff 0 St—X; X, — X,

o Bull spread can also be created using two put options.

4 Profit G- G>o %mpﬁfvuo ‘Bi‘ffﬁﬁ

WERHENNEZECI1-C2>0, HRZANHEFEELZECT, MAITHEHMERILIIRIGC2, A
WHERFEREREST.

Bear Spread: [EIBYENF&Z1TEBLHAT

Butterfly Spread: SE#-{MCall Option (C1, C3), &{T#-Call Option (C2), Hm
X1<X2<X3EX1+X3=2X2, KZah/NaIBHiEIRF],

Put-Call Parity:

FMA—NEN, WERNRAETEERNpayofffiiRRAE

Call plus Bills: EF&KHEANFIT-Bills, EEF'T-BHISE’\JE{E’—?E;gﬁ,ﬁﬂﬂﬂ’ﬂstrike pricee—8Y,

o Payoffs from call-plus-bills:

Sr<X|Sr>X
Call Payoff - 0 S; —-X
Bills Payoff X X
MERRASHFRRERNERZEC + g R0l X | 5 , LEBHX MG

CAEA:| AE’Jcashflow’iproteotlve pUtETTE—HM, RIE—MIBL, N _EWELZRNIZT
22—, BlSo+P=C+ (1+fT’ HAASORKN, PRMWEEKIAINMMNIE, CERMWEEK

HARBIM A&, XEstrike price, rfErisk free rate, TE& HKEAANANT-billstBRE]AYEL LB (8],
MRSo+P < C+ 1+fT’ MiongZMIEVIZAA S, shortEMBVKEES
TREW, RELHEKIANREINIE, WEBKEARBNIEBIZE (No APT scenario)

MRFTEdividendBVIE, So+ P =C+ G5r

Lecture20. Options Pricing

ZAdividenddTERT, MESZLAFNABAREFIRFTTN, ELttAmerican CalllIMEER

FEuropean Call, EIE ElIEEESO X<C, HAS4MABNRAITERKEAN, HIREINKERE

C, MEERFT LR ERES0-X, 11EEE1‘E?ECaII+b|II'ﬁstockE’JH& SXTEE AT IS, |
\J

] CMHW\ gﬂﬁ Co* [.ﬂ‘c)

/

* §a <OtTrgT rn-r(—)T < Co*F

LU fEf8call+plus billfyuk % = Fstock, Hitk Bpgid
S0-X<C<S0, BRIMEZEEHLIdividendiViE, FEERIEKIZEAZIRFIR H. [FIEAmerican
PuttViRai 1T EE rlgely (2B, BRNYIE),

American Call = European Call, {E:&American Put >= European Put

Example & e kin T,
¢ d /‘:ﬁi 75" ;:L :fho oo © Suppose C = $25 (option is underpriced)
st-200 <) €70 B So2Co- pvtm @ Buy two calls (for $50), short a share (to get $100), buy bills with
5‘9:1m< o |: Nk face value 50 (at cost 50/1.08 = 46.30)
D¢ = ¢ P S
o Suppose S =So stiepie (AR Current Cash Flow S];uiug% Cd;;l il(;\go
So =100, S~ = 50, S+ =200, X=125T=1 ,f,—e]' 2% G4 Buy Calls -50 70 ? 1fo
Short Stock +100 ?-s0 ? “200
o Then what are C* and C~? Buy Bills —46.30 ? 8 7?7 5o
St =150 | ST =200 Total 3.70 ? 0 7 %
Call Payoff 0 75 1 BHIwIRIE] otel cashflow =

BT —risk free assetsFARI LUTELHCO (BRKEINIEEMNHE) . shortF- call option
MR MESE— N stock, MUELBTIMERIGEF 50, RRERESRELZ K, HBULESAI L Bpresent

valueHrisk freeit&, HECORIEM

WMRCECOENA—EHBEHZE, ATLUMBREENAS, HIRATETFIArisk free assetflstocki®
Phcallzi & Frisk free asset*l]callﬁmstock, EZE i)uﬁ/ud]OE’Jl_JHTﬁ SIEWER

FBE: H— S0 {RME—HINERINEES LRI ERAH R .




@ What’s the future cash flow?

Sr=S8" St = St
Stock (H Shares) HS™ HST
Call option (written) —C~ —Ct
Total HS™—C~ |HST—-C*T
He-CT2 HS - = H= %:?‘:

AANERZMAILESEIALERITEA N, FIHAHedge Ratiofh AJ LAEFHCORITER
5

ZHIIHE: MNEREI#HTHES, B8XfAARITERH, 2EFANRENMEAEKIANNE
HELRIER, WNMNIIERNIZEFTFHS+C+, BITIMEER, HNRILAELC,

Finding the Call Premium Values Trees

P cashflow = §x(o‘f._\‘
o Step 1: Up Node (Buy H shares, Short 1 Call)
sTH- CT

121H — 11 = 104.50H — H — > Stock Option  [2I-1Io=1]
o 2 PN WIRT 121 11
o 3
sth—ct =2 10450 _ (6 urs— ct —6.900 ~ S
3 (11'0‘%]6_ N C+
P
@ Step 2: Down Node A LU \ Ve N
c =0
100 104.50 ¢ g
@ Step 3: Cp (Buy H shares, Short 1 Call) \ /‘ Ny /‘
-
110H — 6.909 = 95H = H = 0.4606 95 N
@ ? p 0
SH — C = 0.4606 =41.721 = C=4.339
ROLE C=4339 90.25

XMRFEBRENRG, FANPLERNEN, MRS RBSNHEIELH, ZEERAM
MATERER, — M2V, F—1EEIRH,

ZRRE:

C0= L(qCu+ (1—-q)Cd), REBPR=1+rf, q= &4, CuRICdHIZHI LK &R
&, uMldosIR EAMTEEF, b M1003KE1110, Mu=1.1, d=1/u.

Lecture21. Futures

HAtE . ERERBILUERNNMERE— NI, REIEREIER, FEXSZHEXZEMEN,
XEPEZAMTR, HRZAZU—ENNMBBE—7, TREBU—ENNEEEZ—7,
MF%k, HIWEEST-FO, MELEHARY, ZHEESSNEER

HAtS—MR =i AEMM#HITRE], BEMBENRKEAZENTFH, KAERENBERTESNE
KTTLF R0, FEEHNFRIEE. AMIELERAENEZRREZR P KA.

EE . Basis = Spot Price - Future Price

AR EIE:

FERREMEEREC, HaWXFEEELES0, XNNEKAEC+S0, MEEWEIAES
LINNMIEEP, P=C+SOAEHETEFMIRIE, ZNETURBRIHEFN NS, WRP<C+S0
MR LU= S, EREIHUPRIMNERRE], SNRP>C+SON A AL X BRI ARE M,
FEIEHME=ERSE 549, FEIREIBNRMEERSI .

Hedge Example foAwe &ITBA |

o Let St denote value of index at time 7'
@ Profit to short futures position: Fy— St
@ Cash flows:

Current Cash Flow | Future Cash Flow
Buy Index —So St+D 5%
Short Futures Position 0 Fo—St
Total >80 _Eg<D.
@ Rate of Return for the hedge: So — Sl

(Fot+D) =50,
So
o But the portfolio is (essentially) risk-free!

(Fo+D)—So
———=r
So

RTFHREEN—FEHATENR, BIHEERNINMES S UIBEEANRERENIEH
TITEMZI. ELHRESH—FENIERA0, ALEMNTUISHEERZ

WDI"5% _ pf, FAVEIBEEF0+ D = S0(1 +rf), EXd=D/SONRER, HEitt

F0 = S0(1+rf—d), EFF0Rfuture price, SOZEstrike pricec WFTEHNIFR, RFEEH
Hik ETR=BNE,



o Example: suppose v gy futore s short ke

Fo<So(l+rs—d)T

o What would an arbitrage portfolio look like?

» If the futures price is too low, go long futures, short the stock and
invest the proceeds at the risk free rate

Covered Interest Arbitrage (EFFE&REF) :

. el fends e, B O 1) S5 RIS
Covered Interest Arbitrage b eiee. 2 (HTOSAAE

$o s HHER
o Exchange rate quotation is the amount of USD per EUR (indirect)
AT
1B fthe CFy ($) CF1 (9
borrow 1$ and convert to Si0€ 1 —(1+1s)
. ey | R lend g€ -1 (1+ig)g .
o Consider an investor with 5 million USD to invest sk € 1 ©¢)e Tig) 1+z FaE
» annual deposit rates (FFEKFZ) in the US: is = 3.4% So % x FWDs to sel NEEHRN 0 S0 ﬁ ‘)?2;27
_ » annual deposit rates in the EU: l€ 4.6% Total 0 (1 + l€)? —(1+ ’$)
fﬁfﬁ > spot exchange rate (amount of USD per EUR): S$ € = 12730 L
v > suppose the forward price for a 1-yr contract is Fy e = 1.3000 o For each dollar invested, the profit is risk-free
¥ L046x1.3000 _ 1 34 — 0.0342
@ Consider the following strategy to construct portfolio 1.2730 .
> borrow 5 mil USD at ig = 3.4% in the US, and convert to EUR at o total profitis 5 x 0.0342 = 0.17 million USD

the spot rate S$/€ =1.2730

> invest EUR at ig = 4.6% in the EU

» engage in the forward contract to buy USD at forward price (1+ i€) @ = (14ig)
Fy e = 13000 So

@ No arbitrage condition implies covered interest parity (CIP)

RERHE—FERETIH, EXRBmEEES, BHENAIKT, ARERITERT
hE—F, ZEEI—FREITHE ﬁﬁmﬁi,“Aﬁh&n%%ﬁ%E,ﬁﬂﬂﬁo

fEh—%E, RKIAFRN-(1+8), 7, BLtA—FEFENRIT, KRAELRE
B, BRNZFZRLAERIT. BZEEFAMEEE, 3 %mﬂumEn<WE%Hﬁ
fit, RNSAMELRRNSIBOEE, IEAXMENKRLXLERTER.

X =I=A

BHEIETMCIP: (1+i0)S0 — (1+4)), RERFEERIZME,
CEBRE. BRARRD. B EHHEERAE= A,

Lecture22. Structured Finance

Collateralized debt obligations (CDOs) are prototypical structured
finance vehicles. The diagram below depicts the contractual structure
of a CDO. SATHE PRI AR - set e

157, S‘»zi%fi medi- &% e /”'ﬂj
CLO Tranches for Three-Year Floating Rate Notes ﬁ*ﬁrj ”‘j B rbi

085 FH LR VI TR LI T Ry, A4 ]
Obligor :l\m W ﬁé%}ﬁ»‘i

‘ Issuer |« {\nmr\x\kkalcs\ aps

1 ity B $B%
%1%

A.$2,000 million

DERRN, FENFRS], SHABHEMNRRFHFIBITERL.
CDORILITEAZACDON2EFE/ITEm, XMEHERFRTERENER, MEITRIWEL
INERINEXEK, St T & 1CDORBEXER, #HMERFREEN.

Lecture23. Financial Fragility

FHERLKRAENELKRRE, RITIMEMIINAZLLS, ERFERED AR
¥, Ush =2vcl Ulh = /el + c2, ﬁh_Aﬁ&,% PMYERZ FIHERE A LUERTFROE

BRAKZDE, EONRIMRNRERE RS, WSEEOR, F=HERIHEK
RBRESEERSHER,

Consumer’s Choice

Nobody knows their type at 7. But they know there’s a 40$ chance of

needing cash urgently (SH) and 60% chance of being able to wait

(LH). 40)% sri. 64K LH

g;r; are the payoffs to the consumer’s alternatives, by withdrawal N Tj%‘ﬁ%{ V;JJ%D 2 Dﬁgmg,q._

The bank creates value forconsumers by diversifying risk:

To ni T2 @ Ty: consumers deposit $100 in the bank and the bank uses these
Invest $1 in project Liquidate for $1.00  Sell project for $ 2.25 funds to invest $100 in long-horizon projects.
Deposit $1 in bank  Withdraw $1.10 Withdraw $2.10 o Tj: 40 short-horizon consumers demand 40 x $1.10 = $44, so the
VAT RN 157 1o bank liquidates 44 shares early at $1.00 each. F#47%5s!
Consumers decide which alternative to take based on expected utility: y : ’
Us=20a SH LY o T: the bank earns 56x$2.25 = $126 on the remaining shares and
vep=fare E[U|Invest] = (0.40)(2v/1.00) + (0.60)(v/2.25) = 1.70 pays out 60x$2.10=$126 to the patient consumers.
Note that the bank earns just enough to pay the rates it offers.
E[U|Deposit] = (0.40)(2v/1.10) + (0.60)(+/2.10) = 1.71

Consumers get all of the economic surplus generated by the bank’s
The bank pays just enough to entice consumers to deposit their funds. value creation.



HABFRZERTAXERRARET R, MAERENERRRITRZEMVERSSNE
KEMBZH, FRLRLHFER M. WHMREFERBLAE, FEKED AEBRAMELH
#E, WER/KLHEBELTIARNE, BltREGERENIENRLEEE,
BRGE. BUERR. REEMA FEHRET). FREL (BRE



