Ch02: Financial assets, money and financial transactions

Financial assets  claims by lenders against income or wealth of borrowers, represented usually by a certificate, created in the lending of money, and eventually destroyed upon returning of money.  E.g., stocks, bonds, insurance policies, and deposits in a bank.

Characteristics of financial assets:

1. do not provide physical services to owners, instead provide a stream of (expected) CFs

2. cannot be depreciated, no wear and tear.

3. physical condition/form is usually irrelevant in determining its mtk value

4. are fungible, i.e., can be easily changed to other assets

5. appear on both sides of balance sheets

6. created and destroyed in the course of doing business

Three categories of financial assets:

1. Money

2. Equities

3. Debt securities

Money: currency notes and coins, checking accounts, travelers checks, savings and MM accounts, etc.  The Federal Reserve classifies money into:

· M1: currency notes, coins, checking accounts, NOW accounts, Automatic Transfer Services at depository institutions.

· M2: M1 plus small saving and time deposits, balances in general-purpose and broker-dealer MM accounts, short-term repos, and overnight foreign U.S. deposits issued to U.S. residents by foreign branches of U.S. banks worldwide (aka Eurodollars).

· M3: M2 plus large time deposits, long-term repos, longer-term foreign U.S. deposits held by U.S. residents at foreign branches of U.S. banks worldwide.

· L: M3 plus non-bank public holdings of US savings bonds, short-term US Treasury securities, commercial papers, banker’s acceptances net of MM fund holdings of these assets.

· M1 views money as a medium of exchange; M2 + M3 view money as store of value; L view money as store of value and liquidity.

· Equities: common and preferred stocks.

· Debt securities: bills, notes, bonds. Terms specified in indenture; can be broadly divided into negotiable vs non-negotiable. (Negotiable means can be transferred form one holder to another; otherwise it is non-negotiable).

The ICFA (Institute of Chartered Financial Analysts) classifies financial assets into:

i. Fixed-income assets, e.g., bonds, notes, bills, etc.

ii. Contingent-claims assets, e.g., common and preferred stocks.

iii. Derivatives, namely options, futures, forwards, and swaps.

Financial assets and the financial system

In general, households are net lenders whereas businesses and governments are net borrowers.

Across time, households, businesses, and governments can switch their financial position from net lenders to net borrowers back and forth, and a well-developed financial system allows them to do the switching efficiently.

In the financial system, the following equation must hold:

real asset + financial assets = total liabilities + net worth

in which: financial assets = total liabilities and real assets = net worth.

Three ways for funds to flow from net lenders to net borrowers:

i. direct finance

ii. semi-direct finance

iii. indirect finance, aka financial intermediation

Direct finance





Semi-direct finance

Semi-direct finance



Indirect finance, AKA financial intermediation




Relative size and importance of major financial institutions

Type I: depository institutions ranked by size of assets:

i. commercial banks

ii. savings and loans associations (S&Ls)

iii. savings banks

iv. credit unions

Type II: contractual institutions ranked by size of assets:

i. pension funds

ii. life insurance companies

iii. property-casualty insurers

Type III: investment institutions ranked by size of assets:

i. finance companies

ii. investment companies (mutual funds, closed-end funds, & unit trusts)

iii. mortgage companies

iv. REITs (real estate investment trusts)

Financial disintermediation drawing of funds from financial intermediaries by net lenders who channel the funds directly to net borrowers, e.g., DRIP (dividend re-investment plan).

Size of financial markets in U.S. (by September 2006)

	Financial assets
	Market value in $

	Municipal bonds
	2.3t

	Mortgage-backed securities (e.g., Fannie Mae, Freddie Mac)
	3.3 t

	Corporate bond by non-financials
	2.974 t

	Corporate bond by financials
	3.896 t

	U.S. Treasury debts
	8.010 t

	Equities
	10.844 t

	Mutual funds
	7½ t

	Hedge funds
	1.00 t

	Closed-end funds
	269 b

	Exchange-traded funds, ETFs
	243 b

	Daily currency markets turnover
	2.0 t


N.B.: 2005 third quarter U.S. GDP = $12½ t; world’s insurance, pension, and mutual funds as of June 2005 = $45t; U.S. population = 280m, world’s population = 6.00b, 280m/6.00b = 4.67%
Pure securities

Pure securities are also known as primitive securities, Arrow-Debreu securities, or state-contingent securities.

A pure security pays $1, or any numeraire value, if a certain state occurs, and it pays $0 if any other states occur. For example, think of the lottery: when your # set matches that of the drawn # set, you win $1m, when your # set doesn’t match the drawn # set, you lose the lottery price paid.
Pure securities form the backbone of contingent-claim or risky asset pricing.

Any risky asset can be decomposed into a collection of 2 or more pure securities. When this is made possible, we say that the market is complete.

In other words, any risky asset is a portfolio of pure securities.

Payoff table for two baskets of fruits
	Basket
	Apples
	Bananas
	Price

	I
	20
	10
	$8

	II
	10
	30
	$9


Let pA denote price of an apple, and pB denote price of a banana.

20pA + 10pB = 8 ---------------(1)

10pA + 30pB = 9 ---------------(2)

Equation (2) * 2, we get 20pA + 60pB = 18 -------------------(2a)

(2a) – (1), we get 50pB = 10, pB = 0.2

Put pB = 0.2 into (1), we get 20pA + 10(0.2) = 8, pA = 6/20 = 0.3

From pA = 0.3 and pB = 0.2, we can figure the price of any combination or basket of apples and bananas.
Payoff table for two securities j and k
	Security, i
	State 1
	State 2
	price

	j
	20
	10
	pj = $8

	k
	10
	30
	pk = $9


Let p1=price of pure securities when state 1 occurs, p2=price of pure security when state 2 occurs.
20p1 + 10p2 = 8 ----------------------(1)

10p1 + 30p2 = 9 ----------------------(2)

(2) * 2, 20p1 + 60p2 = 18 -----------(2a)

(2a) – (1), 50p2 = 10, p2 = 0.2

Put p2 = 0.2 into (1), we get 20p1 + 10(0.2) = 8, p1 = 6/20 = 0.3

The pj = $8 and pk = $9 are prices of the market securities j and k respectively.
The p1 = 0.3 and p2 = 0.2 are prices of pure securities 1 and 2 respectively.
j and k are portfolios are pure securities.  Portfolio j has 20 units of pure security 1 and 10 units of pure security 2. Portfolio k has 10 units of pure security 1 and 20 units of pure security 2.
Pure security 1 pays $1 if State 1 occurs, and nothing if any other states occur.
Pure security 2 pays $1 if State 2 occurs, and nothing if any other states occur.

Arbitrage ≡ making money or realizing return without having to bear any risk
arbitrage : risk-free :: speculation : risky
When two identical, meaning “having same state-contingent payoff,” portfolios A and B sell at different prices such that pA > pB, an arbitrageur with no investment of his/her own, can sell portfolio A in short sale, use part of the proceeds to buy portfolio B, and use the remaining balance to invest in risk-free asset.  When the end of the period arrives, the arbitrageur will simply sell portfolio B, use the proceeds to pay off the portfolio sold short at the inception, and walk away with sure cash in his or her pocket from the risk-free investment.
Example: Given the following payoff table for Securities A and B, create an arbitrage to realize risk-free profits.
	Security, i
	State 1
	State 2
	price

	A
	20
	10
	pA = $8

	B
	40
	20
	pB = $12


· Looking at the above payoff table, we see that half of Portfolio B is indeed Portfolio A, or twice of Portfolio A is indeed Portfolio B.

· Since each portfolio consists of the same two pure securities, they have identical payoff matrix.

· It’s quite clear that Portfolio A is overpriced relative to Portfolio B, or conversely Portfolio B is underpriced relative to Portfolio A.
· A savvy arbitrageur will simply do this:

· Initially, she simply sells two shares of A, receives $16, spends $12 to buy one share of B, and invests the remaining $4 in risk-free U.S. T-bills.

· At the end of the period, she sells the one share of B which will by now will be priced at 2 shares of A since market forces will have make them the same since they have the identical terminal payoffs.

· She walks away with $4(1+rf) with no out-of-pocket or equity investment of her own.

· Rate of return of an arbitrage is always ( because $4(1+rf)/0 = (.

· The market forces stops when the 2pA = pB.  Net buying pressure pushes up the pB while net selling pressure pushes down pA.

Fisher separation theorem ( management’s “productive optimization” is separate from entrepreneurs’ “market opportunities.”

Implication: investors or entrepreneurs with difference indifference curves will not bother how managers operate in corporate America. They all will let the managers converge to the productive optimum point, and each will then diverge from that point by becoming lenders or borrowers.


[image: image1]
Slope of LPB = –(1+r) where r is market interest rate

10 = I0= Initial endowment, AKA “manna from heaven.”

C1L = optimal consumption level for “lender” in financial markets

C1B = optimal consumption level for “ borrower” in financial markets

C0,max – I0 = real asset created = increase in net present value, NPV

C0,max = 6 + 8/(1+r) = 3 + C1L/(1+r) = 11 + C1B/(1+r) = a constant number. This constant # implies wealth level remains the same throughout the LPB capital market line.
Note: Diagram not drawn to scale.
Find C1L, C1B and Co,max.

Find slope of capital market line LPB from the given numbers.

Slope of capital market line = –(1 + r ) where r is the market interest rate.  Find the market interest rate.

Prove that all points along the capital market line have same total wealth level. Find that wealth level in $.

Co,max – 10 = NPV, net present value, the coveted prize of any management.

Homework problems
1.
Security A pays $30 if state 1 occurs and $10 if state 2 occurs.  Security B pays $20 if state 1 occurs and $40 if state 2 occurs. The price of security A is $5 and the price of security B is $10.

a. Set up the payoff matrix for securities A and B.

b. Determine the prices of the two pure securities.  [Ans.: p1 = .10; p2 = 0.2]
2.
You are given the following information
	
	Terminal payoff
	

	
	State 1
	State 2
	Security prices

	Security j
	$12
	$20
	pj = $22

	Security k
	24
	10
	pk = 20


a. What are the prices of pure security 1 and pure security 2 respectively?  [Ans.: p1 = .5; p2 = .8]
b. What is the initial price of a third security i, for which the payoff in state 1 is $6 and the payoff in state 2 is $10. [Ans.: $11.00]
3.
Kelly has initial wealth W0 = $1,200, and faces an uncertain future that she partitions into two states, s=1 and s=2.  She can invest in two securities, r and s, with initial prices of pr = $10 and ps = $12, and the following payoff matrix.
	
	Payoff

	Security
	s =1
	s =2

	r
	$10
	$12

	s
	20
	8


a.
If she buys only security r, how many shares can she buy?  If she buys only security s, how many shares can she buy?  What would her final wealth, Ws, be in both cases and each state?  [Ans.: nr=120; ns=100; 1200; 1440; 2000; 800]
b.
Suppose Kelly can issue as well as buy securities; however, she must be able to meet all claims under the occurrence of either state. What is the maximum # of shares of security r she could sell to buy security s? What is the maximum # of shares of security s she could sell to buy security r?  What would her final wealth be in both cases and in each state? [Ans.: nr=150; ns=150; 3000; 0; 0; 2400]
c.
What are the prices of the pure securities implicit in the payoff table? [Ans.: p1=.4; p2=.5]
d.
What is the initial price of a third security t for which Qi1 = $5 and Qi2 = $12? [Ans.: 8]
e.
Summarize the results of (a) through (d) on a graph with axes W1 and W2.
f.
Suppose Kelly has a utility function of the form U = W10.6W20.4.  Find the optimal portfolio, assuming the issuance of securities is possible, if she restricts herself to a portfolio consisting only of r and s.  How do you interpret your results? [Ans.: buy 30 shares of r and 75 shares of s]
4.
Two securities have the following payoffs in two equally-likely states of nature at the end of one year.

	
	Payoff

	Security
	s=1
	s=2

	j
	$10
	$20

	k
	30
	10


Security j costs $8 today, where k cost $9, and your total wealth is currently at $720.

a.  If you want to buy a risk-free portfolio, (i.e., one that has the same payoff in both states of nature), how many shares of j and k will you buy?  (You may buy fractions of shares.)  [Ans.: nj= 28.8; nk = 57.6]
b.  What is the one-period risk-free rate of interest?  [Ans.: rf = 100%]
c.  If there are two securities and three states of nature, you would not be able to find a completely risk-free portfolio.  Why not? [Ans.: solving for 3 unknowns with 2 equations.]
5.
Suppose there are only two possible future states of the world, and the utility function is logarithmic.  Let the probability of state 1, (1, equal 2/3, and the prices of the pure securities, p1 and p2 equal $0.60 and $0.40 respectively.  An individual has an initial wealth or manna from heaven, W0, of $50,000.

a. What amounts will the risk-averse individual invest in pure securities 1 and 2? [Ans.: n1=27,777.78; n2=20,833.33]
b. How will the individual divide her or his initial endowment between current and future consumption?  [Ans.: she divides her wealth equally between current and future consumptions.]
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