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Treasury notes (or T-Notes) mature in one to ten years. They have a coupon payment every six months, and
are commonly issued with maturities dates between 1 to 10 years, with denominations of [0 1,000. In the basic
transaction, one buys a "0 1,000” T-Note for say, O 950, collects interest over 10 years of say, 3 0 per year,
which comes to O 30 yearly, and at the end of the 10 years cashes it in for 0 1000. So, 0 950 over the course of
10 years becomes 0 1300.(Wikipedia)
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Treasury bonds are issued by the government of the United States in order to pay for government projects.
The money paid out for a Treasury bond is essentially a loan to the government. As with any loan, repayment
of principal is accompanied by a fixed interest rate. These bonds are guaranteed by the ’full faith and credit’ of
the U.S. government, meaning that they are extremely low risk (since the government can simply print money
to pay back the loan). Additionally, interest earned on Treasury bonds is exempt from state and local taxes.
Federal taxes, however, are still due on the earned interest. The government sells Treasury bonds by auction
in the primary market, but they can also be purchased through a broker in the secondary market. A broker
will charge a fee for such a transaction, but the government charges no fee to participate in auctions. Treasury
bonds are marketable securities, meaning that they can be traded after the initial purchase. Additionally,
they are highly liquid because there is an active secondary market for them. Prices on the secondary market
and at auction are determined by interest rates. Treasury bonds issued today are not callable, so they will
continue to accrue interest until the maturity date. One possible downside to Treasury bonds is that if interest
rates increase during the term of the bond, the money invested will be earning less interest than it could earn
elsewhere. Accordingly, the resale value of the bond will decrease as well. Rising inflation can also eat into
the interest earned on Treasury bonds. Because there is almost no risk of default by the government, the

return on Treasury bonds is relatively low, and a high inflation rate can erase most of the gains by reducing



the value of the principal and interest payments. Investors who wish to participate in auctions and purchase
Treasury securities directly from the Federal Reserve Bank can open a Treasury Direct Account. There are no
fees associated with the account unless it contains over 100,000, at which point a very small maintenance fee is

incurred.( http://www.investorguide.com/igu-article-576-bonds-treasury-bonds.html)
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Separate Trading of Registered Interest and Principal Securities (or STRIPS) are T-Notes, T-Bonds and TIPS
whose interest and principal portions of the security have been separated, or "stripped”; these may then be
sold separately (in units of 1000 face value) in the secondary market. The name derives from the days before
computerization, when paper bonds were physically traded; traders would literally tear the interest coupons
off of paper securities for separate resale. The government does not directly issue STRIPS; they are formed
by investment banks or brokerage firms, but the government does register STRIPS in its book-entry system.
They cannot be bought through TreasuryDirect, but only through a broker. STRIPS are used by the Treasury
and split into individual principal and interest payments, which get resold in the form of zero-coupon bonds.
Because they then pay no interest, there is not any interest to re-invest, and so there is no reinvestment risk
with STRIPS.(Wikipedia)

gooood

0000 municipal bond OO0 00000000000 0CO0O0ODOOOOCOOOOO00ODOOOOOOOOOODOO
O000000000000000 (general obligation bond) 0000000000000 OD0OOO0OOOOO
gbobooocooobooboboboboboboboooooooooooooooboboboOoboobon
(revenue bond) 00 0000000000000 O0OO0OOO0OOOOUOOOOOOOOOOOODOOOOOO
goboboooooooooooobobooboboboboobooboooboooobooooooboobOobOoDbOoo
gboooooboooooboooo

OO0 corporate bond OO O O0OO0O0OOOOO0OOOODOOCOOOOODOOOOOODOODOOOOOO
ooooog

00000 indenture 00000000000 OO0O0OOCOOODO

OO0b0O0O0dDoO callablebond DO DO OOD0O0OO0D0OOO0ODOOODOOOOOOOODOOODOOODOOODOODO
gbooooooooooooboboboboboboooboooooooooboobOobobOoboboboon
obooooood

OOO0OO0O0 sinkingfund OO0OO00O0OOOOOOOOOOOOOOOOOOODODOOOOOOOOOOOOOOO
gboooobooooboobobooobooboooobobooooobooooo

000000 debt subordination 00 0000000000000 OCOO00OO0ODOOO0OODOOOOODODOOO
gbobooooooboooboooobooboboboboooooooooooooooboooooboobOobobon
gbooooobooooboboooobooon

000000 (mortgage) DD O0DDDOOOODOODO (mortgage) 00000000000 DO0OUODOOOOO
goboobobooobooobooboobooobooboooobooboOooboooboobooboooboOoooon



gbobooboboooobobooobooboooobooooon

00000 baloonpayment 000000000000 O00DOO0O0O0OO0O0OOOOOOOOOOOOOOOO
ooooooood

OO000DDO0OO0DOO adjustable-rate mortgage 00 0000000 DDOODOOOOOOOO0O0O0O0O0O0O00OO
ggoooboooboooooboobobooooobbooooobb bbb bbb bbb o O
oo boobbooboboobobbobooboooobbbbobobobbooodduoooa
0000000 (mortgage-backed securities) 0000000000

000 (anmuity) 000000000000 0O0O0O0OD0000O0000O00O0O0000OO0OO :annuitant0 000
gooobooobooobgooon

googono
000 (annual worth)

OO0 bond OOOO0OOO0OODOOOOOO0OO0OOOOODODOOOOOOOOODODODOOOODOODO
0000000000000000000000 (face value, par value) 000 0000000000000 OO
gobooboobobooooooboooooobooobobooobooobooboOoobooboooboobooooboooon
oboboobOoboooooboooooboooooboooooboooobobooobOobo0oooboOobooooOoOooDn

oooboodOo bidprice U0 ODOO0OO0ODOO0ODOODOOODOOODOODOOODOODOODOOOODOOOO
gbooooooooboo

000000 askprice 0000000000000 ODOODOOOOOODODOODOOO0OOODODODOOOOOO
gooobooobooboao

00000 (A)Uo0O00o0O000o0o00o00oo0o0oo0oooo0ooo0o0oooooooooooo

. A7 (00D0000000000)
000000 Def: Al= moooooooooy - X 00000

o000 oooo0o0oooOoo0o0oOooooooooooooOobobooboooDODOODODbDDODOODOMoody”?
s Standard O Poor’ sDOO0O00ODOOOO0OO0ODODOOOOODODOOOOOOODOOOOODOOOO
0000000000000 00000000000000000 (investment grade) 00000000000
000000000000 000000000 (junk bond)DOODOOO

000000000000000000000000000000000000000000000000000
000000000000000000000000000000000yield to maturity :YTMOOODODOOO
0D0000AD000000000P =F/[L+A /m)]"+ Yi_ mraseye 0000P:00000F00000
C:00000000000000000mO00000000000000000n00000000000000

gooooooooooooooboooboooobobOobooboooooooooooDobDobOobOobOoDbOoo
gbooobooboooobobooooobooboo oobooooboobooooooboOooooeonooOon
oboboobooboooooooboobOooboobobobooboboooboobooooooooboooboobOobOoobon
goobooooooooboooooobobooboooooboboobooobobobbooboobogDoOoo
0000000000000000000000000 (parbond) 0000000000 D0O0UOOOOODOOO
gbobooooooooboooooobooboobobobooboooooooooooobooboobOobOobOobon



gbobooboobooboooooooooooooooobooboobbooobooooobooooobooobooon
gbooooobooooboobooog

oboboooobooooooooobooooboobobobooboooOoobooooobooboOobOoboboon
gobobooooooobooooooooooobobobobobooobooooboboobDobobOobOoDbOon
gboooooooobooobooboboooooobooboooboooooooboooobooobooooboobooooboooon
oboooooboooobooboooobooooooboon

obooooooooboooboooobbooooooboobooooobooboooboooobooboboobOooDbOooDo
oooooooboooooogo

ooooooo

000000 current yield(CY) Def:CY=(0 0O O)/(0 00 O )*100
oobooboooboooboooboobooooo

0000000000 yield to cal(YTC) 0000000000000 DO0O0O0O0OO0ODOOOOOOOOOODO
gbooooobooooon

oboooooooboboobobobobobooboooooooooooooooooooooboboobon
O00000000000000000 (longbond)00O0O0OO0O0O (short bond) 00O 00O0OO0DOOOOO
0000000000000 000000000000000000000000000 (duration) 00O OO
obooooobooooboboooobooooboobooooon

Definition:
PV(to)tO + PV(tl)tl + -+ PV(tn)tn)

PV
gbooboooboobooboobooboobooobooooboboooobooboOooboOoobooooon
oooboDOOoOOOoO0oO0ooooooooOOOO0O0oooDOoDbODOOO000oOoooooooDoObobOoOo
oobooboobobooooboooobboobD ty<D <L, 00obooooooooobooooooogoon
ooooooboooobooogoooooooooboobobo0obo0oobOooobDOoobbOobooOoUobDOoUDO

D =

000000DOO0O0O0O0D00 Macaulay Duration
Definition N .
b _ Sy (k/m)a/(+ (O/m))
- n ci k
Zk:l (14+(A/m))
oooooooooo yrMooooooooooooooooooOoooooooogooo cbobogog
00000 yooooooooobmO0O00OO000000O0n0O0OO0OODODO0O0O0O0O0O0OOOO0OO0OO0O0O0

p_lty _ 1ty+nlc—y)
my  me((L+y)" —1)+my
ooooooo
O000000000000000002000000000000000000000000000000
ooooao

oboooooooobooo
gboooobooboobboobooboooboobboooboobboobooboobbooboo
gbooobooboooobobooooboboooogd

1 0P

——=-—Dy000 (Dyy =D/(14+ (A

5% = —Dy000 (D = D/(1+(\/m)))
A000C0DOO0O0OO0O0OO0ODOO0OOO0OOO0ObOOO0OOODbDOD DyO —1ODOOOO0ODO

AP~ —DpPAX



oooooooooooooooooooooobUoob0 DbyooobDOOoOoODOOOoODDbOOOODOOO
OO00000000OoOoO0oDo000 pr40 3.90

oboooboobooooooboooo
00 pO0O0O0OOOOO D;(i=1,2,---,m) 0 m00000O00OOOOOCOOOOOO0OCOOOOOOOO
ooooooOooooooo0ooooOoboOooooOooO0oooooooobo b

D=3 wDO (w; =P/ P, Di=Y PV /P
=1 i=1 k=0

O0oO00000000 immunization 0000000000000 O0O0O0O0O0OO0OOOOOOOODOOODOAO
ooboboooboooboooobooooboooooooooooooboooboboooooobooooooboooon
gooooobooooboooboooboboooooobooobooooooboooboOoobbooboboooogo
O00000O000O0000000 (rebalance) 000000000 O0ODOO0OO TOODODOOOOOOOOOO
oboobooobOobooboo20b0000000000b000bO00O00bOO00O0obOOo0oOoOobOO0OooOoODn
oboboooooooboooooooooboooboboboboboooobooooooooboobobOobOoboOon
gboboobooboooobobooooboooobobooooboboooboobooobooono

0000000 reinvestment risk 0000000000000 O00O0O0OOOOO (CD)OOO0OO0OOOOOOO
goboboooobooobooooooogoooboboboboboooooooboooobDobOobOobOoDbOon
gboboooooooobooooobooboobobobobobobooobooooobooooboobooboboboon
gboboooOobooooboboooboobooooboooooboobooonog

O0000000 convexity HODODOOOO0OOOOOOOOODOOOODOODOODOODODODODODOO
00000000000 0-000000000000000000000000000000 (convexity) OO

oooooooboooog
10?°P
C=—-==
P o2
goooon PC
gogobooboooboooboooobooobooobboooLboobboobbooboobbo
googobooobooboobooobobboobooboobooboobobbobooboo

§00000oooOooono

00000000 (D0000)yieldewwve 0000000000000 O0O0OOOOOOOOOOOOOOOO
ooooobooooooooooobboobooobooooooooboooobooobooooboobooooooboooon
oooooooooooooooooooooooobogoooboobboooobo0obDoobDoobboobDoogo
gboboboooooboooobooboboboboooooooooooboooboobOobobOobobobon
obooobOoooooboobooobOooboobobooobooooboooobooooboooOobooooOonn

OD00000000 inversed yield curve 00 0000000000000 O00ODOO0OOO0O0OODOOOOO
gboboboboooooooooooooooooboobOoobobOobobobobobobOoboboboon
obooooood

good
000000000 spotrate 00000000 s, 00000000O0O0OOO0OOO (t=0)00 t00000O0O
obooooOobooboobobboobo s,00000ob0oboboobobooob0oboooboobooooboon



0000000000 ADOO0O0D0O0 s, 00000000000000D0000D0O0O000O0 (14 s2)240
oooo
a) 0000000000000 D tO00000O00ooooOoo

(1+s0)"

gbooobod s, gobgoon

b)000D0mOO000000000000mO000000000000000000 5,00
(1 +s¢/m)™

oboooooobooboooooboon
c)0000000000000000000D000U0O00 s 0O

estt

0000000000000 000000@o000 m—ood0OoOonQ)

UbooobOoboo0o0ond spotratecwrve HOOO00O0O0O0O0O0O0OO0OO

ooooooooo

00000 discount factor (d;) 000000000000 OOOO0OOOOOOOO0OOOOOOOOOOO

a)0000

dpy = ———
P+ sp)F

b)OOOOmOOOOOO

dy =
P+ sp/m)mE

c)00000

dt = eistt

gboboaobooaboodan

gboooooboooon
ooboooobooooooobooobooobobooobooobooooboooooOoooooboooboooooboooDn
ooboooobooooooobboobbooboooooooooobobooboobboboboLO00 s, OO0 oDo
gooTOOOOOOOOOOOOOOOOOOOOOOOOO POOOOOOODOOOOCOOOOOOOO
gboboooooooboorboboobooobooboooboooooobooooooooooboooboooboogon

ooooog
C C+F

:1+51+(1+32)2
00000s; 0000000000000 s, 0000000000 0OOOO0O0O0O0O0O0O00O00O0O00O0O0O0O0O0O0O0O
s3,s4,-- - 0000000000 DO0O0O0O0OOO0ODOODODOO0O0O0O0ODODDOOOO0O0O0O0OODDODOO
ogooooooooooo

O00AD10000000D0 1000000000000 P,=9R72000000 BOR8OOOOOODO 100
00000000 Pp=8.8900000000000000ODODO0O0O0OODOI00ODO00000DODODOO0O
A0O -0800000BO100000000000D0000DODOOOO0ODOOOOOOO2WO0O00000000

P




o0o00 P=Pp—-08P,=69140000000000000000000000000000O00O0O0O0O00O0O
obooooobooloonooboooon speb

(1 + 510)'°P =20

goooboooboobooboibbse=1120 0000

oboooooooo
0000000000 forward rate 0 DEFINITION:O ¢t <t, 000 10 t, 00000000000 O0ODOCO
fae,0000000000¢t,000000C0O0O0O0O0O0O0O0O0COOCOO0OO0y 0000000000000
00000000000 (market forward rate) 000 000000000000 0O000O0OOOO (implied
forward rate) 000 0000000000000 O0O0O0OOOOOOOOOOOOOOO
a) 0000000

(L+s5)7 = (L+s) 1+ fi )"

N /G-
1+s;)/

goo
1+ s;)

b)0OOO0mOOOOO0
(1+s5/m) = (14 si/m)" (1 + fij/m)"™"

N\ 1/(G—1%)
ﬁJ:m<@+%mw> ] —m

gboooboooooo

(1+s;/m)?
oooo

c)00000

eStatz — gStitipfey en (ta—t1)

ogoooooooo
Fooo = Styla — s,
t1,t2 ty — 1

good

ooooo
00000 expectation hypothesis

goooboobo ocoboooobooooboobooooboobooooboooooboboobobooooaon
gboboobooooboobooobooboobooboobooooboooobooooboooboOoboooOoDn
000000000000 00000 (liquid) DO00O0O0000

gbooooob bobooooboboooobooboooooboobooboobooboobobooobooboooon
obooooOoboooobobooooboboboobooboooobon

gooooood
000000000 expectation dynamics 000000000 O0OOO0OO s1,80,--+,s, 00000000003
000000000000 s,s4,---,s,_,0000000000Ofowardrate f;; 000000000000 5371

gogooooo
N\ 1/G-1)
S/ _f R (1+8])j _1
i—1 = J1,3 — 1+81



gbobooboooooobooooooobooooooboooobooooooobooobooboboobobobOobon
00000000000 (expectation dynamics) 00 OO

oood
00000000000 200000000 (discount factor) 0100000 d;, 0 k0000000000
OO00o0O0000o0O0000oO0O00oDOoOO00o0oDOO000DO0O00DO forward rate DO 0O

dip = ! -
aik = 1+ fik

ooooooOoobo kO0DOoOOo igoooooooooooo kOoDoOoOoOoD jo0ooooO0ooooOoOo;Q
obo0ibooooboboboooobooo0DbOe<y<kOoboO

dje = dijdjk

gooood

coO0O00o0ooO0O00100000000000CC0O000000000kO00000008 70 rg = frr+1
gooobooobooboob sy gbboboobooboobooboboboobo

k—1
(L+si)" = [Tt +m)
1=0
00000000000k OO0000000000000O0O0O0O0O00O0O0OO000000000000m@oOoooOn
k—1

L+ 40" = [ +m)
=]

000000 O0oO0oooodg

000000000000 000000000000000000000000000000000000000
0000000 rg,m,-+,m; 00000000000000000000000000000 r1,72,-++,7n1
oooQ

0000 000000000000 000000000000000000000000n000000000
0000000000000000000000000000000000000000(1+s,)"0000000

00000000 (running present value)
ooooooo
PV (k) =xp + dk,k_;,_lPV(k‘ +1)

PVk)OkODOOOODODOOOOOOx,0kOODOOOODOODOO00000000000 dggerr =1/(1+ frkt+1)
OkOOoOooDOOOoOoOoDOoooooooOooo

gooogoo
boobooooooooboooooobobobobobobooobooooobooboooobOoboboooon
O (reset) DO OO
0041 0000000000DO0D0DO0DOO00O0OO0OOO0

obooooood

0000000000000 00000 000000000000 000000000000 (24g, Ty, ye,) O
Ub0o0O0o0oboooon sty <t<Lt, 0000000000D000O0

n
PV = g a:t,ie_s‘iti
i=0

10



000000000000 000000000000000 (Fisher-Weil duration) O

1 - —S¢. t;
Drw = Piv Qtixtie ti
=

gbobooboooooboobooooobooobooobboboooboooooboobooooboooooon
obooooooooooooooon
gooooboooooooboboooobooboooooboboooooboboogoooo

n

P(\) = thief(sn%\)ti

=0

gbooooooooboo

dP()‘) _ _ . —sS¢. t;
T(A—O)—-;t;xtle g

O00000000000000O00 (relative price sensitivity) O

1 dP(0)
PO) ax W

oood
gbooooood

O0mO0000000000000kOO000000O0OO s 00000000000000000000
00000000 (zg,21, +,2,) 00000000

gbooabood

0000000 —-pP(O)O0O0OO00COOOOOOOOOCOOOOOCOOOOOOOOOOOOOODOO

1 dP0) S (k/m)xk(1+ s /m)~ D
P0) dx ST (Lt sp/m)F

000000000 DoOD0O000000000 (quasi-modified duration) 000 O

Dg = —

goooooooo
bobooobooooooooooobooboboboooboooboobobOobobOobobobobobooon
obo3obooboobooboboboooboooooooboobooboboboobooooooobooboOooon
goboboboboooooooooooooobobobooboboobobobobooobDOobOobOobOoDbOoo
gbboobOoboooobobooboobooooboboooooboboooboOoboooon

§0 500000000

0000 optimization

good

00000 capital budgeting 0000 0OD0OOO0O0O0O0ODOOOOO0ODOOOOO0ODOOOOOOODOOOO
oboooboobooooboboooobobobooooboooooboDbo

11



0000000000 porfolio problem
00-100 zero-one variable
00-10000 zero-one programming problem

0000000 benefit-cost raito 1 D 0000000000000 O0)00000000O00O0OO0OOOOOOO
googoboooooood

oboooooboooon

goboobodabbooboobboobuoobbooboobooobooboobboobooboa
gobooboboobooobuoobbooboobbooboobbodOmb0o0O0bD i0b0bOO0ODO0On
Un,0000000C0O00DOO0O0OCODOODOOOOODOOOOOOOOOOO1I0000O000O0O00O0OOOO0
ooooooO0o0oooO0oOooooooobO coo0bz;00-1000000i000000000000;00
00000000 z;01000000000000000000000000000A0 b;; 0 benefitO ¢;; O cost
gboooboooooo

m  n,
ogoo Zzbijxij

i=1 j=1

oo iicijl‘i]‘ SC

i=1 j=1

» wi; <10 (i=1,2,---,m)
j=1

000000000 (optimal portfolio)

oo bbb oo ooob b0 oooonbuoao
000000000 ”’0000000’000000000DO0000O00D0DOO0O0ODO0O0ODOOOO0DOO0OOooOOn
Jdddooooooooobobobobobbboo0bodddooooooooobDbobObObboobObOoo0oooo
0000 (portfolio optimization) 0000 00000000000 O0OOOO

ooooobooooooon

0000000000000 00000000000D0000 (cash matching problem) 0000000000
ooooooooooooooooooooooooOooOooOoOoOoOoOo0oooboObOOobOOoOOoOOoboobooOooOo
oooooooooobooooooodoboooooooooooooooooooooooooooood
oodooboooodooooooooooooooooooooooboooooooo0oooooooooooono
oooooOooooboocoooobooooOobcOooOobOboOoooob100b0e600b0ObOOn
g§lel0I0O0-00000O0O0OCODOO
oo asset
0000 total retwrn 000 =0000/0000

0000 rateof return 000 =(0000-0000)/0000

0000 short sales

12



gbooobooboooood
00000000 #000000000000 6200000040 ,0000000006,;0000

o> = E[(r-7)7?
n n 2
i=1 =1
= i ’LUZ‘w]‘O'ij
4,3

obooooooboobobooooobOon00000DOO0DOO0OOOODOODOOOOODOODOOOOOOODOon
goooooboooobooboooobooooooooooboooboOeODoboobODbDObODOoDbbOOD
gbooooboobooooobobooog

0000000 feasible region

UO0D00000 minimum variance set DO O00OUO0O0OO0O0OO0OO

000000 minimum variance point :-MVP 000000000000 O0OOOOOOO

OO00O000D0 riskaverse 00O O00OO0ODOOOO0OOODOOOOODOOOOOOODOOOODODOODOO

O000D0 nonsatiation DO DO O00O0O0O0O0OO0ODOOOOOOODOOOOODOOOOOOODOOOOODOO
good

O00D0OCODO0OO0 efficient frontier 00000000 DOOOOO0O0O0O0O0ODOOOOOOOOOODOLODO
obooooooboooooboboooooboooo

gbooooooooon
obooooooooooon

L 1
minimize [ 3 g W;W;045
4,7

n n
subject to O Zwﬁi =700 sz =1
i=1 i=1

gbooobOobor0o0ob0bO00ob00bobobo0bese0bOO0ODbOO0OOODODOO

02000000000000000000 (D000D0U0O0)00000000O000C0O0OOUDOOODOO0
000000000o0o0o0o0o0oU0o0o0 (0000000000000 00DLOO0oDooDoooOO
O0000)000000oO000oCoOo00ooOOo00OoO00o0OoOo0o0DoOOoOoOoOOoOoOOoDOn

0000000 risk-free asset

0l100000000o0o0000o0o0000O00o0O0000D0 FOOoOoOUOooOoOOoOoooooOoOoooo
00000000O00o000o00)000U000000000O00O0O00OU00O0O0 FOOODOOODOOOO
oboooooobooboooooboon

logobooooboooooooboooooooooobooooooooooboOobDoooDOoobDoOOoDbbOOoDbo
gboooooobobooooboobobooooboooboobobooooooboobOobooobooonooDoan
ooo

13



g0 7000O0oDOOO0OoODOOO

0000000000 market portfolio 0000000 DODOO0OO0OODOOD w»;,0000000O00O0OOOO
0000000000 0000(@OoooUo0oooDoOooooon)

000 equilibrium
ooooo

0000000000000 0000000 cOOOO(OOOO)DO
f:’l‘f—FirM_rfU
oM
gogd
0000000 priceof risk 000000000 K = (Far — 74)/ow

000000000000 (CAPM) 0000000000000 MOODO0OO00O00000 {00000
070

i =1y = Biltm = 75)
00000000O0o
OiM
ot
0000004 00000000000000CAPMODOODO0DO00DO00000000000000
0000000000000000000000000000000000000000000000 03,00
oooo

B =

000000000000 expected excess return 7; —ry D000 000
oo0ooooo0oo0o0oooo0o0n0n ry—rpy 0000000

Doooo
00D:00000000000
ri =7y 4 Bilrm —rp) +ei

000 CAPMUOUOOOOO 0000000000000 00O0OOCAPMOOOOO E(g)=0000000
Cov(e;,ryy)=00000000000000000

o = Biof; +var(e)

0100000000000000 (systematic risk) 000 0000000000000 O00OO0O0OOO0OO
gbobooooooobooobooOooOooobOobOoboboooooooooboobOobono 20000000
00000000 (nonsystematic risk)J 0000 O (idiosyncratic risk)0 00 00 0O (specific risk) 00O
gooboobobooooboooobboooobboooobooob bbb bbb boobbobboo
gboooooboooobobooooboboooobooboo

gooaoo

OOCOOO0O0OO0ODO0O0D0 indexfund 000000000 OQOQOQOOOOOOOOOOOOOOODOO

14



goooooooo

00000000 Jensen’s index
?—TfZJ-i-ﬁ(?%M—Tf)

oooooJobooooooooooo

0000000 Sharpe index

?—77250
oooOosSsoooooooooooo
Ooo0ooOoooo CAPM
CAPMOOOOO
B Q
a+7“f+ﬁ(77M—Tf)
oono
T—L_P
P

obooooood

googooo

1 ~ Cov(Q,ram)(Ta — 1)
P= T+7y [Q o3,

gbooooboooooobooon

Cov(Qz,7rm)(Fas — 7

2 }
oM

T +17‘f :(Ql +Q2) = (Cov@ura) & CZ’;/(IQ%TM))(TM - Tf)}
Sl +1 rf :(Ql Q) - Gt Q:%ZM)(fM - Tf)]
- - +1Tf :Q1+2 B Cov(Q1+27C7r’%\j)(rM _ Tf)} e

gooooood

oooooo (NPV)

NPV =—-P+ 5
1+ry oM

obooooobobooobobooooboboooboobooooobooon

1 { ~ Cov(Q,ram)(Par — 1)

|

00000 harmony theorem OO0 NPVOOOODOOOOOOOOOOOOOOODOOOOODODOOOO

§09000ooOO

gboocobooboooobobooobooboooobooboooooboooooaon

000000 riskneutral 000000000 U(x)=200000000000000000O000O00OOOO

gboooboooboobgao

15



gooooao
boobOobooooboobooooboboooobobooooon

V(z)=aU(z)+0b

00000 V(x)ODU(x)DOOODOOODOO

0ooooo
0000000000000000000000000000000000000000000000000
00000000000 0000000000 1/20000000000000000(000000000
0 (Ux)+U(y))/2) 000 z/2+y/2000000000000000000000000000000000

oon
r+y

)
000000000

(0000000000000 D)<L(ODOOoDOoDOoUDOoOoOoOooO)

0000000000000 0000O00000L0O000000O0O00O0000000U(x)=200000
oboooooboooon

(000000000000 U0)=(00000Uooooooon)

0000000000000 00000o0o00o(O0U000DLO000U00D00O00o0oUoOO) 0000
gbooobooboooooboooo

goooood

gbooooood .
U’ (x)
=)
0000000000 (Arrow-Pratt absolute rsik aversion coefficient) 000 U/(z) DO0O0OO0O00OOO0OOO

O0000000000000U(x)=logzr0000000000O0OOOOO
U'(z) 1
()=~ "=
00000000000000 (x)00000000O00000OO (a(x)DDDD)DDDDDDDDDDDD
000 (e(x)D0DOO)DOOOODDOOUODOOO0ODOOOODOOOOO

ooooo
ooooocoooo

oooocooooooo

0000000000000 000 10000000 000000000000 UUUOUOOOON U(x) =
r—0.042°000000000000000000 34900000000000000000000 349000
000000000000 00D00000000000 C<E(UIO0OD(@MUOUOO0ODO0ODOUOOOOOO
oooooon)

Ooo0o0doo-0000
000000 U(z)=ax—3ba*0000

E[U(y)]

Il
&
/N
=)
<
|
N
(=l
<
[\v]
N~



E(y)0OO0DOO0DD00OD0O000000 Var(y)0OODOO E[U(y)]000000000000-000000
0000000000000000

ooooo
gbooobooooboboooboobooboooobooooboooobOoooob-0bO00b0O0b0Oo0n
0000000000000 000000U(x) 000 p000O0 TaylorOOOOOGQOQOO

© (k)
Ue) = LW Gy

k!
k=0

U+ U ()= p)+ =@ =)’
good
BU@] ~ B+ -+ T p)
= U+ U EG -0+ S B gy
= o+ LW e

2
0000000 U(x)0000 (U'(z)<0)0000EU(x)0000000000 ¢20000000000

gogoooo
AOOOOOO
00000000000000o00000O00U00oO00U0L00O00UD (DooOoUooOoUooooO)ooOoo
0000000000000000 AODOOOOO (type A arbitrage) 0000000000000 ady + Bds
0000 P +pP,0000(00000O00)(linear pricing))
BOOOOOO
0000000000000 0000d00O (DO000o0O00U0)000O0U000O00oUOoOooUooOOoOn

000(@o0ooo0ooooooooo)

AQOQOQOOOoOoOoOoOoOOOoOOOOOOOODO BOOOOOOOOOOOOOOOOOOOODOOODOOO
ooooooooboo

gooooooboo
000000000000000000000000000000000000 (P305)0000ODOO0O

gboooooboooonoo

Mazximized E [U (Z Oidi)]
i=1

Subjecto to O ZGiPi =W
i=1

gboooooboooon

L :E{U(E@d)] —A(é@zﬂ -w)

17



0e0000000000000000O00O

ooooooOooooboo RrROOOOOOODOODOOOODODOOOd; =R, ,=10000

A=E[U'(z*]R
00000 A00D0OO0

E[U'(z*)d;)

RE[U'(z*)]
0ooo
0oooooo

000 d0000000 (Dooouooo)ooopO

d
o
00d0oo0oooooDoO RFO0000DCODOO0O0OD0ODOO0O00OD0DODOO0ODO dO0OO0OO000OD0OODODORO RFOO
0000000000000 0000U0000d0R=1+r000000000ODOO0OOOOOOODO)

P =B

ooooooo

00000000000000000000000000000000 SO0000000 (elementary state
security)es =< 0,0,---,0,1,0,---,0>,s=1,2,---,S0000000000000000 4,000 sO0000
0100000000000000 d=<d,dy,---,d, >0000000000000000d=Y",de; 0
oooooO

s
P = Z di;
i—1

good

000000000
0000000 4, s=1,2,---,S0000000000 d=<dy,ds, +-,ds >0000

s
P = Z di;
=1
DO00D00 =" %0000 ¢ =/t (D0000000)0000

S
P:wOZQSds:wOE(d)
=1
ogoooooa E(d)[l[ll:ll:ll:lﬂ . 000 000ooooon
¢0DDDD|:||:|DDDDDD|:|DDDD¢0:ZiszlwimD|:||:|¢0|:|DD]I,I,~-~,1[)DDDDDDDDDDD
100000000000000O0000O000O000O0O0O00O00OOROOOOOOOOOOOOOOOOOOO

0O 1/ROOOOOOOOOO
1

P = —B(d)
0000000000000 000 (risk-neutral pricing) 000 000000000q, 00000000000
0000000 (0000 1000)00000000000000000000000000D ¢s000000
ogooooo
g§O00ad

18



000 mature

Oprimary market: The market for new securities issues. In the primary market the security is purchased directly

from the issuer. This differs from the secondary market.

O secondary market A market in which an investor purchases a security from another investor rather than the

issuer, subsequent to the original issuance in the primary market. also called. InvestorWords.com

Oissuer A company or municipality offering (or having already offered) securities for sale to investors. Examples

include corporations, investment trusts.
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